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Forestry and the wood-based sector provides increasing contributions to the 
national and rural economy development. Tree plantations serve as a 
business opportunity to secure the livelihood of thousands of small-scale 
timber producer households in several tropical countries. Given that forest 
land and the timber production it supports is limited, sustainable 
management of forest-based resources including timber is required. By 
integrating the value chain and livelihood analysis framework, this study 
investigates the value chains and impacts on rural livelihoods of commercial 
Acacia hybrid timber in central Vietnam. Besides that, scenario analysis is 
applied with a view to proposing the development pathways of the timber 
value chains and to providing improved information for developing the 
plantation policy in Vietnam at large. 
The empirical analysis employs a case study research design to examine the 
transition towards higher value uses of timber resources, thereby exploring 
the performance of woodchip, non-FSC furniture and FSC-certified furniture 
value chains in Thua Thien Hue province. Furthermore, two production 
areas named Nam Dong and Phu Loc districts are selected as embedded 
cases to examine the rural development potentials of Acacia hybrid timber 
production and commercialization. A mix-method approach, including both 
qualitative such as review and analysis of secondary data and key informant 
interviews, and quantitative data collection methods such as producer 
household surveys are applied to gather primary and secondary data. 
Diverse qualitative and quantitative analyses including content analysis, 
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value chain analysis, livelihood analysis, and scenario analysis are also 
utilized corresponding to the specific research objectives.  
The macro-level analysis reveals the strategic responses of Asian wood-
based firms to the global economy, particularly in terms of geographical 
scope, governance, cooperation, and overall performance. In addition, a 
literature review points out the potential impacts of Asian timber VCs on the 
environment and livelihoods. While timber product commercialization 
generates benefits to the value chain actors, unsustainable forest 
management leads to diverse negative environmental effects. The findings 
demonstrate considerable knowledge gaps and call for broader geographic 
coverage, as well as more transparent and quantitative assessments. To 
deepen the understanding on timber VCs, further research efforts should 
scrutinize the origins, functions, operations, and interactions of firms in these 
chains, and incorporate environmental and social aspects. 
The meso- and micro-level analysis exposes the structure of Acacia hybrid 
timber value chains which are shaped by various socio-economic, political, 
and environmental conditions. All three analyzed timber value chains are 
buyer-driven, led by processing and exporting companies in the 
downstream node of chains. At the upstream node, small-scale timber 
producers are normally less organized and lack market access. Timber 
production and commercialization provide profitable business activities to 
timber producers, traders, and processing and exporting companies. From a 
chain perspective, the woodchip value chain is financially profitable. 
However, its contribution to the national economy is the least. In contrast, 
the FSC-certified furniture value chain contributes fundamentally to 
economic development. 
The micro-level analysis indicates the difference regarding the socio-
economic features, resource access, and management of producer 
households between the two analyzed districts.  Relevant findings also 
indicate the importance of Acacia hybrid woodlots in the current livelihood 
system. However, more wealthy households benefit more from the Acacia 
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hybrid timber income, especially in a well-developed market. Timber 
production and commercialization contribute to rural poverty reduction. 
Nevertheless, it is the main driver of the overall income inequality in both 
districts.  
Results from the literature review and empirical study support to 
conceptualize and evaluate the three development scenarios, displaying 
different levels of forest transition interventions and reactions of key actors 
in the chains. Under the current situation, a fast transition model with strict 
plantation control is not advisable for timber value chains’ stakeholders, 
especially those who operate on the ground. A slow transition scenario with 
a co-management model, instead, serves as a suitable development pathway. 
To improve the current management system, this study implies five 
management strategies, including (i) adaptive management; (ii) multi-
stakeholder cooperation; (iii) target interventions; (iv) collaborative 
management and (v) integrated planning.  
The study can be of interest for further policy interventions focusing on 
sustainable reforestation and livelihood development in Vietnam. The 
approach of transition towards high added value products can further be 
applied in other comparable contextual cases searching for sustainable 
utilization of timber and forest-based products at large. Theoretically, the 
thesis highlights that sustainable management of forest-based products will 
not be obtained unless the related economic, social, and environmental 
aspects are considered in conjunction. These conditions are driven by several 
factors, such as national policy frame and market condition. Therefore, it is 
crucial to understand the interrelations within the economic-socio-ecological 
system to achieve long-term development targets. 








Die Forstwirtschaft und der holzverarbeitende Sektor leisten einen 
wachsenden Beitrag zur nationalen und ländlichen Wirtschaftsentwicklung. 
Baumplantagen dienen Tausenden von kleinen Holzproduzentenhaushalten 
in vielen tropischen Ländern als Geschäftsmöglichkeit, um ihren 
Lebensunterhalt zu sichern. Da die Waldflächen und die darauf gestützte 
Holzproduktion begrenzt sind, ist eine nachhaltige Bewirtschaftung der 
waldbasierten Ressourcen, einschließlich Holz, erforderlich. Diese Studie 
untersucht die Wertschöpfungsketten und die Auswirkungen von 
kommerziellem Akazien-Hybridholz auf den Lebensunterhalt der 
ländlichen Bevölkerung in Zentralvietnam durch Integration von 
Wertschöpfungsketten- und Lebensunterhaltsanalysen. Außerdem wird 
eine Szenarioanalyse durchgeführt, um Entwicklungswege für die 
Holzwertschöpfungsketten vorzuschlagen und bessere Informationen für 
die Entwicklung der Plantagenpolitik in Vietnam insgesamt bereitzustellen. 
Die empirische Analyse verwendet ein Fallstudien-Forschungsdesign, um 
den Übergang zu höherwertigen Nutzungen von Holzressourcen zu 
untersuchen und dabei die Leistung von Wertschöpfungsketten für 
Hackschnitzel, nicht FSC-zertifizierte Möbel und FSC-zertifizierte Möbel in 
der Provinz Thua Thien Hue zu analysieren. Darüber hinaus werden zwei 
Produktionsgebiete, die Distrikte Nam Dong und Phu Loc, als Fallbeispiele 
ausgewählt, um die ländlichen Entwicklungspotenziale der Akazien-
Hybridholzproduktion und -vermarktung zu untersuchen. Um Primär- und 
Sekundärdaten zu sammeln wird ein Methodenmix aus qualitativen 
Methoden, wie der Sichtung und Analyse von Sekundärdaten und der 
Befragung von Schlüsselinformanten, sowie quantitativen 
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Datenerhebungsmethoden, wie der Befragung von Produzentenhaushalten, 
verwendet. Außerdem werden diverse qualitative und quantitative 
Analysen wie Inhaltsanalyse, Wertschöpfungskettenanalyse, 
Lebensunterhaltsanalyse und Szenarioanalyse entsprechend den 
spezifischen Forschungszielen eingesetzt. 
Die Analyse auf der Makroebene zeigt die strategischen Reaktionen der 
asiatischen Holzfirmen auf die globale Wirtschaft, insbesondere in Bezug auf 
geografische Reichweite, Governance, Kooperation und Gesamtleistung. 
Darüber hinaus zeigt eine Literaturübersicht die potenziellen Auswirkungen 
asiatischer Holzwertschöpfungsketten auf die Umwelt und die 
Lebensgrundlagen der lokalen Bevölkerung auf. Während die 
Kommerzialisierung von Holzprodukten Vorteile für die Akteure der 
Wertschöpfungskette mit sich bringt, führt eine nicht nachhaltige 
Waldbewirtschaftung zu diversen negativen Umwelteffekten. Die 
Ergebnisse zeigen erhebliche Wissenslücken auf und fordern eine breitere 
geografische Abdeckung sowie transparentere und quantitativere 
Bewertungen. Um das Verständnis von Holz-Wertschöpfungsketten zu 
vertiefen, sollten weitere Forschungsarbeiten die Ursprünge, Funktionen, 
Abläufe und Interaktionen von Unternehmen in diesen Ketten untersuchen 
und dabei ökologische und soziale Aspekte mit einbeziehen. 
Die Analyse auf der Meso- und Mikroebene legt die Struktur der Akazien-
Hybridholz-Wertschöpfungsketten offen, welche von verschiedenen 
sozioökonomischen, politischen und ökologischen Bedingungen geprägt 
sind. Alle drei analysierten Holzwertschöpfungsketten sind käufergesteuert, 
angeführt von Verarbeitungs- und Exportunternehmen im nachgelagerten 
Knotenpunkt der Ketten. Am vorgelagerten Knotenpunkt sind die kleinen 
Holzproduzenten in der Regel weniger organisiert und haben keinen 
Marktzugang. Die Holzproduktion und -vermarktung bieten profitable 
Geschäftsaktivitäten für Holzproduzenten, Händler sowie Verarbeitungs- 
und Exportunternehmen. Aus der Kettenperspektive ist die 
Wertschöpfungskette Hackschnitzel finanziell profitabel. Ihr Beitrag zur 
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Volkswirtschaft ist jedoch der geringste. Im Gegensatz dazu trägt die FSC-
zertifizierte Möbel-Wertschöpfungskette grundlegend zur wirtschaftlichen 
Entwicklung bei. 
Die Analyse auf der Mikroebene zeigt die Unterschiede zwischen den beiden 
analysierten Distrikten in Bezug auf die sozioökonomischen Merkmale, den 
Ressourcenzugang und das Management der Produzentenhaushalte.  
Relevante Ergebnisse weisen auch auf die Bedeutung von Akazien-
Hybridholzplantagen im derzeitigen Lebensunterhaltssystem hin. 
Allerdings profitieren wohlhabendere Haushalte mehr von den Einnahmen 
durch Akazien-Hybridholz, insbesondere bei einem gut entwickelten Markt. 
Holzproduktion und Kommerzialisierung tragen zur ländlichen 
Armutsbekämpfung bei, dennoch ist sie der ausschlaggebende Kraft für die 
allgemeine Einkommensungleichheit in beiden Distrikten. 
Die Ergebnisse der Literaturrecherche und der empirischen Studie helfen 
dabei, die drei Entwicklungsszenarien zu konzipieren und zu bewerten, die 
unterschiedliche Ebenen der Waldumwandlungsmaßnahmen und 
Reaktionen der Hauptakteure in den Ketten darstellen. In der aktuellen 
Situation ist ein schnelles Übergangsmodell mit strikter Kontrolle der 
Plantagen für die Akteure der Holzwertschöpfungsketten nicht ratsam, 
insbesondere für diejenigen, die vor Ort tätig sind. Ein langsames 
Übergangsszenario mit einem Co-Management-Modell dient stattdessen als 
geeigneter Entwicklungspfad. Um das derzeitige Managementsystem zu 
verbessern, schlägt diese Studie fünf Managementstrategien vor, darunter (i) 
adaptives Management, (ii) Zusammenarbeit mehrerer Interessengruppen, 
(iii) gezielte Interventionen, (iv) kooperatives Management und (v) 
integrierte Planung. 
Die Studie kann für weitere politische Interventionen von Interesse sein, 
welche sich auf eine nachhaltige Wiederaufforstung und die Entwicklung 
der Lebensgrundlagen in Vietnam konzentrieren. Der Ansatz des Übergangs 
zu Produkten mit hoher Wertschöpfung kann auch in anderen 
vergleichbaren Fällen angewandt werden, in denen eine nachhaltige 
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Nutzung von Holz- und Forstprodukten im Allgemeinen angestrebt wird. 
Theoretisch unterstreicht die Arbeit, dass eine nachhaltige Bewirtschaftung 
von Forstprodukten nur dann erreicht werden kann, wenn die damit 
verbundenen wirtschaftlichen, sozialen und ökologischen Aspekte in 
Verbindung betrachtet werden. Diese Bedingungen werden von 
verschiedenen Faktoren beeinflusst, wie z.B. dem nationalen politischen 
Rahmen und den Marktbedingungen. Daher ist es entscheidend, die 
Zusammenhänge innerhalb des ökonomisch-sozio-ökologischen Systems zu 
verstehen, um langfristige Entwicklungsziele zu erreichen. 
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1.1. Background of the Research 
The global forest status and forest management have undergone 
considerable changes over the past decades. Illegal logging and land 
conversion for agricultural activities, particularly in tropical countries, have 
induced a reduction of wood supply from the natural forests (McEwan et al., 
2019). To meet the increasing timber demand derived from a rising global 
population and the growing preference for using renewable materials, 
planed timber emerges as a substitute for timber materials harvested from 
natural forests. During the period 1990-2015, while the total forest area 
decreased from around 4.3 billion ha to 4.0 billion ha, the area of plantation 
forests increased rapidly from 168 million ha to 278 million ha, respectively 
covering 4% to 7% of total forest area (Payn et al., 2015). More than 46% of 
the total plantation area in 2015 are distributed in Asia (FAO, 2016). Only 
half of this area is for industrial wood production while the remaining is 
dedicated to various purposes, such as land and watershed protection 
(McEwan et al., 2019; Nambiar, 2019).  
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In recent years, the proliferation of fast-growing tree1 plantations has 
triggered much controversy mainly revolving around their potentials to 
induce negative environmental and social impacts (Cossalter and Pye-Smith, 
2003; Szulecka, 2015). For example, some environmentalists argue that fast-
wood plantations of genetically identical tree plantations threaten 
biodiversity, water resources, and soil fertility. Local communities 
additionally argue that timber plantations occupy land which previously 
used for other livelihood activities (Cossalter and Pye-Smith, 2003). Other 
debates, originated mainly by international NGOs, emphasize the potentials 
of plantation forests in climate change adaptation, and as a means to create 
jobs, mitigate poverty and enhance community resilience (Nambiar, 2019; 
Szulecka, 2015). Given that forest land and the biomass production it 
supports are limited, sustainable management of forest-based resources, 
including timber is needed that sustains and improves their contribution to 
the local, national and international economy. 
Furthermore, the global wood-based industry has changed substantially 
with the expanding market share of Asian firms (e.g. Han et al., 2009; Vu et 
al., 2019a). Driving factors are associated with globalization and 
technological advancement, along with the decline of forest resources. 
Integrating into the global economy, on one hand, brings development 
opportunities to Asian wood-based firms. However, it also increases the 
complexity in firms’ management practices and the uncertainty related to 
global market demand and supply (Kaplinsky and Farooki, 2010). Under this 
context, many Asian countries are known with relatively less effective 
institutional conditions, such as in managing business licenses and contracts. 
This consequently generates tough challenges that restrict the long-term 
development of the wood-based sector in Asia.  
 
1 According to Cossalter and Pye-Smith (2003), fast-wood plantations refer to plantation forests 
producing industrial round wood at high growth rates (mean annual increment ≥ 15m3/ha) and 
being harvested in ≤ 20 years. 
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1.2. Justification 
Over the past decades, Vietnam has experienced successful forest 
rehabilitation and emerged as an illustrative example of the forest transition 
(Trædal and Angelsen, 2020). Since the 1990s, the Vietnamese government 
has adopted the policy of allocating degraded forest land for afforestation 
and sustainable management to smallholder households. This policy aims to 
achieve environmental objectives as well as simultaneously improve rural 
livelihoods and forest-based industries (Clement and Amezaga, 2009; 
Meyfroidt and Lambin, 2009). After the restriction of timber harvests from 
natural forests in 2014, domestic material sources for wood-based industries 
mainly come from plantation forests of which more than half is under the 
management of smallholder households (Nambiar et al., 2015). Of the species 
cultivated by small-scale producers, Acacia auriculiformis × Acacia mangium 
hybrids is the most prevalent due to its suitability for local conditions, early 
benefits, and low upfront investment. Acacia timber production and 
commercialization system has essentially constituted the livelihoods of 
millions of rural households (see Maraseni et al., 2017a).  
Moreover, the wood-based product manufacturing and export sector in 
Vietnam has grown substantially in value and national importance. The 
country currently has become the largest global woodchip exporter and the 
fourth largest furniture exporter (Maraseni et al., 2017b; Phuc, 2013). 
Employing more than 500,000 people, the sector contributes notably to rural 
and overall national development (MARD, 2019). More than two-thirds of 
the total export turnover in the timber and timber product segment is 
generally created by high added value products, such as wood-based 
furniture. While timber demand for the furniture manufacturing sector is 
largely satisfied with imported raw materials, most of the yielded logs from 
domestic plantation forests are used for woodchips (Maraseni et al., 2017a; 
MARD, 2019).   
 
4 | P a g e  
 
The production and commercialization of timber products encompass and 
benefit diverse stakeholder groups such as small-scale timber producers, 
processing companies and wood-based product exporters performing at the 
local, national and international levels. Thus, the related activities are 
embedded in the surrounding environment described by, such as 
government facilitation and traditional customs and norms (Poschen et al., 
2014). In order to thoroughly capture the contributions of timber products to 
the rural and national economies, their production and marketing processes 
need to be considered as a system  (Belcher, 1998). In this line of research, 
value chain (VC) analysis and development provide a holistic perspective to 
examine the production-to-consumption process of wood-based products. 
The VC analysis represents the entire range of activities involved in 
transforming and delivering a particular good from its conception to end-
users (Kaplinsky and Morris, 2001). This approach has been applied to a 
wide range of sectors (Gereffi, 2014), including forestry (e.g. Abtew, 2016; 
NEPCon and Forest Trends, 2018; Tan, 2011).  Following the VC theoretical 
concept, this study aims to investigate timber VCs with a particular focus on 
the transition from low to higher value uses of timber products. To support 
the policy and developmental intervention towards sustainable management 
of forestry resources, an additional question is how to effectively integrate 
small-scale timber growers into the global market and improve their 
livelihoods. Therefore, a livelihood analysis is also targeted to outline the 
rural development potentials of Acacia hybrid timber VCs.  
The thesis geographically concentrates on the northern-central coastal region 
of Vietnam, which is one of the poorest regions of the country (Nguyen and 
Tran, 2018) with large areas of plantation forests (Dong et al., 2014; Iwanaga 
et al., 2020). Previous studies have explored the performance of timber 
production in this region; yet, the focus was mainly on technical aspects (e.g. 
Harwood et al., 2017) or the financial viability of timber plantations in 
different management regimes (e.g. Maraseni et al., 2017a). To our 
knowledge, no efforts have been made to date to thoroughly examine the 
sector from a value chain (VC) perspective. Comprehensive insights on the 
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production-to-consumption system of Acacia hybrid timber and its 
contribution to the rural economy are essential for developing the plantation 
policy in Vietnam.  
1.3. Research Objectives  
The overall objective of this study is to investigate the value chains (VCs) and 
impacts on rural livelihoods of Acacia hybrid timber, thereby developing 
management strategies towards sustainable uses of timber resources.  
The specific objectives include: 
1. To assess the literature on timber value chains in Asia, point out 
knowledge gaps and propose research agenda. 
2. To determine and compare the performance of Acacia hybrid 
woodchip and furniture production value chains. 
3. To evaluate the potential influences of Acacia hybrid timber 
production and commercialization on rural livelihoods. 
4. To propose scenarios for the future development of timber VCs.  
1.4. Scope of the Research 
Providing an improved understanding on the production and 
commercialization system of Acacia hybrid timber, and thereby facilitating 
the establishment of future development strategies is the central focus of this 
thesis. Therefore, at the macro level, the research starts by examining the 
arrangement and performance of timber VCs across the Asia region. Apart 
from the thematic and methodological assessment, the systematic review 
provides insights on the strategic decisions of Asian wood-based firms as 
their responses to the increasing global demand and competitive pressure. 
At the meso and micro level, the empirical study applies a case study 
research approach and adopts Thua Thien Hue province (TTH), central 
Vietnam as a case. Based on the existing theoretical VC concept (e.g. Gereffi, 
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2001; Kaplinsky and Morris, 2001; Porter, 1985) and local research gaps, the 
study compares the economic and financial performance of three typical 
Acacia timber VCs linking small-scale producers to the global consumers. 
The VC analysis particularly focuses on the national-bounded VCs starting 
from production areas to the processing and exporting companies. This is 
driven by the limitation of accessing reliable information from foreign actors, 
such as importers and beyond. The livelihood analysis emphasizes the 
contributions of small-scale produced Acacia timber to the local 
development, particularly in the two production areas representing the 
diversity of environmental and socio-economic conditions. The findings 
pave the way to formulate future development scenarios and policy 
implications for the sustainable management of plantation forest resources.  
1.5. Structure of the Dissertation  
The thesis comprises six chapters as schematically illustrated in Figure 1. The 
first three chapters delineate the research theory and design including 
research problems, objectives, theoretical background, and methodology. 
The remaining chapters present results including descriptions, discussions 
and critical reflections. A brief explanation of each chapter as follows: 
Chapter one introduces the research problems, main research objectives, 
scope of the research and structure of the thesis. 
Chapter two presents the theoretical background of VC analysis focusing on 
the emergence of the VC framework, added value concept, governance and 
coordination, and upgrading in VC. This chapter also discusses the overview 
of the wood processing sector in Vietnam including the raw timber material 
sources, wood-based products and relevant markets as well as main legal 
arrangements.   
Chapter three introduces the research’s conceptual framework with a 
detailed description on each of its components. In addition, it interprets the 
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case study research design and the methodologies applied for data collection 
and analysis.   
Chapter four compiles findings from three papers that constitute the major 
results of this thesis. The first publication is a review paper while the other 
two research papers present empirical findings from the case of TTH 
province.  
Chapter five synthesizes the results and explains different development 
implications for timber production and commercialization system. It 
discusses three scenarios in terms of their potential economic, social and 
environmental impacts as well as their implementation effectiveness.  
Chapter six concludes the dissertation with policy implications.  This chapter 
also discusses the analytical generalization, theoretical contributions and 
employed methodology reflections, and the outlooks for future research.   
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Figure 1. Outline of the dissertation 
 
4.3. Livelihood analysis  
Timber production system and impacts of 
timber commercialization to local livelihood 
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1.Background 
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statement  
2. Theoretical background 
3. Methodology 
Conceptual framework, research design, 
study areas, data collection and analysis   
4.1. Literature Review 
Asian timber value chains-a systematic review 
and research agenda (Paper One)  
4.2. Value chain analysis 
Woodchip and furniture production (Paper 
Two) 
5. Synthesis and management 
scenarios  
6. Conclusions 






























2.1. The Global Value Chain Framework 
2.1.1. Historical background and development of value chain framework 
Through its development, the essential concept of VC has been used for 
different objectives and in various circumstances (Gereffi et al., 2001; 
Kaplinsky and Morris, 2001). One of these concepts is the French filière that 
was developed in the 1960s to describe the flows of input-output with 
relevant prices and added value in the production of particular goods or 
services. Without a consolidated theoretical foundation, this approach is 
considered as a ‘’loosely-knit set’’ of research that applies the filière (or chain) 
of activities to analyze mainly agricultural commodities, such as rubber, 
coffee and cocoa (Raikes et al., 2000). During the 1990s, the VC analysis has 
become popular (Kaplinsky, 2000), particularly attributed to the works of 
Porter (1990, 1985). In the context of his work on competitive advantages, 
Porter separated firms’ activities into primary (such as processing, marketing 
and sale) and support activities (such as human resource management, 
technology development and firm infrastructure), thereby outlining those 
potentially generate value to the firms. This VC concept can be contained 
within single geography or even a firm (Tham et al., 2020). At the same time, 
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the global commodity chain (GCC) approach (e.g. Gereffi, 1999, 1994; Gereffi 
et al., 2005), originated from Wallenstein’s commodity chain concept 
(Wallenstein, 1974), has emerged with the central focus on power relations 
of globally linked production and marketing system (Faße et al., 2009; 
Gibbon, 2001a).  
Given the accelerating globalization, the global value chain (GVC) 
framework, primarily rooted in VC and GCC approach (Abtew, 2016; Faße 
et al., 2009) has emerged in the early 2000s. It serves as a principal framework 
interpreting the configuration of global industries (Gereffi and Lee, 2012) and 
emphasizing how diverse activities or stakeholders create value by 
transforming and delivering a product or service from its inception to end-
users (Gereffi, 2001; Kaplinsky and Farooki, 2010). The GVC concept, 
therefore, proves useful in today’s global economic integration to track the 
stages of production and distribution process worldwide, connect 
geographically dispersed activities, and identify involved stakeholders with 
their respective functions and power relations (Gereffi and Fernandez-Stark, 
2011).  
In recent decades, the VC framework has been applied by a wide range of 
institutions and governments for their development initiatives, such as 
natural resource management, poverty reduction or national economic 
improvement (Hellin and Meijer, 2006; Kaplinsky and Morris, 2001; M4P, 
2008). VC analysis is constituted by four main dimensions, including (i) 
input-output structure; (ii) geographic location of activities; (iii) governance 
and coordination; and (iv) institutional conditions (Gereffi, 1995). The first 
two dimensions are commonly applied to interpret the arrangement and 
dynamics of specific VCs. While the governance and institutional 
dimensions describe the interaction between chain participants and the 
operation of VCs (Gereffi and Fernandez-Stark, 2011).  
Although frequently applied in development contexts, VC analysis is 
criticized as it centers on the vertical flow of products between suppliers and 
buyers. Horizontal relationships among actors performing in the same 
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segments of a particular VC are normally received less attention (Mitchell et 
al., 2014). In practice, the production and transformation processes of timber 
or natural-based products at large are complex with multidimensional 
activities and interactions (Poschen et al., 2014; Tham and Pretzsch, 2019). To 
strengthen development outcomes, VC analysis should follow a network-
based approach to comprehensively explore the production and 
transformation process of timber products.  
Apart from economic relationships, VC operates within complex social and 
institutional settings (e.g. Lowitt et al., 2015). In this regard, the theory of 
New Institutional Economics (NIE) (Williamson, 2000, 1976) argues that 
economic activities are embedded in the social and institutional framework 
which shapes behaviors of relevant economic agents, and thereby 
influencing their interactions and performance (Kherallah and Kirsten, 2002). 
Given the high transaction costs and information asymmetries in the forestry 
sector, especially in tropical countries, market failures and incomplete 
markets frequently occur (Pretzsch, 2014). The theory of NIE proves useful 
to analyze the existing institutional structure and determine the institutions 
needed to improve the timber VC performance. Furthermore, the ecological, 
social, economic, and institutional environment in which timber VCs are 
embedded is highly dynamic (Pretzsch et al., 2014). During past decades, 
trade liberalization and government decentralization and devolution have 
led to substantial changes in the forestry sector, for example, with the 
increasing exposure of small-scale timber producers to global market forces 
(Darr et al., 2014a). As a result, chains’ structure and functions need to adapt 
continuously. In the attempts to propose action orientation for the future 
development of timber VCs, the theory of change provides a helpful 
approach to examine the transformation patterns originating from these 
complex causal relationships (Connell and Kubisch, 1998; De Silva et al., 
2014).  
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2.1.2. Added value concept 
VC analysis serves to understand how value is created and distributed 
between the different stages of the transformation of products or services. 
Added value, therefore, is the central focus of VC analysis and development 
(Bellù, 2013; Poschen et al., 2014). McCormick and Schmitz (2001) defined 
added value as the worth that is generated to a good or service at each stage 
of its production, processing and distribution. Besides that, added value 
represents the wealth contribution of a specific sector to the development of 
the economy (e.g. Cai et al., 2019). Value can be added in several ways such 
as increasing the production efficiency and product quality, applying proper 
marketing strategies or changing VC governance forms (Mitchell et al., 2014).  
There are a number of manners for added value estimation. According to 
Bockel and Tallec (2005) and Klemperer (1996), added value is the difference 
between revenues from total sale and the cost of externally supplied inputs. 
Alternatively, this can be presented as the contribution of a firm to 
employment, government and its investors (Table 1). Added value for the 
entire VC consequently is determined by the summation of values generated 
at each stage of the chain.  













       Source: Vedeld et al. (2004). 
Additionally, from a development perspective, VC analysis provides a 
diagnostic tool to outline the relation asymmetries between chains’ actors 
through concentrating on the aspects of added value distribution (Mitchell 
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et al., 2014). In most cases, this distribution mechanism depends on how VCs 
are governed (e.g. Posthuma, 2004; Purnomo et al., 2016; Zachariah, 2008). 
Therefore, it is determined by the bargaining power and position of actors 
within VCs, which in turn is affected by several factors, such as market access 
or production technology level (Aoudji et al., 2012; Trienekens, 2011). In this 
regard, the theory of access (Ribot and Peluso, 2009) serves as a helpful 
framework for investigating the benefit distribution and power relation 
among chains’ actors. Regarding the valuation of forest-based products, VC 
analysis is remarkably capable of contributing advanced knowledge on 
determinants of benefit distribution and developing interventions for 
distributional equity (Kaplinsky, 2000; Mitchell et al., 2014; Ribot, 2005).  
2.1.3. Value chain governance and coordination 
At the central of VC analysis is the concept of governance presenting how the 
production and marketing system of commodities is established and 
operated under the parameters set and/or enforced by several firms in 
respective VCs (Gereffi, 1994; Gereffi et al., 2005; Humphrey and Schmitz, 
2001). The governance and coordination within VC reflect its configuration, 
power relations among chain participants, benefit sharing mechanism, and 
vice versa (Altenburg, 2006). Understanding these issues is crucial to 
promote firm involvement and development within the global industries 
(Gereffi and Fernandez-Stark, 2011).  
In the GCC framework, Gereffi (1994) initially differentiated the governance 
and coordination structure of chains into buyer-driven and producer-driven. 
This distinction resulted from who controls the dominant type of economic 
rent. Buyer-driven chains are popular in the labor-intensive consumer-good 
industries, such as furniture or garments. The chains’ drivers are buyers, 
such as branded marketers or industrial processors which design 
commodities and control retailing and marketing nodes. On the other hand, 
producer-driven chains are commonly found in the capital and knowledge 
intensive industries, such as automobiles or computers. In these chains, 
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drivers are located at the production nodes and economic powers are 
originated from proprietary knowledge and/or technology (Gereffi, 1994; 
Keane, 2012).  
Given the wide varieties of coordination forms emerging in the world (e.g. 
Humphrey and Schmitz, 2002; Sturgeon, 2002) which are beyond the capture 
of the above-mentioned industry specific types, a more elaborate typology of 
governance has been determined. Gereffi et al. (2005) proposed a complete 
typology of VC governance including markets, modular, relational, captive, 
and hierarchy (Table 2). Three factors comprising complexity of transaction, 
codification of inter-firm information and knowledge, and supplier 
capabilities allow the combination and identification of these governance 
structures. The market networks are normally governed by price with the 
low costs of switching to new partners for both parties. The modular 
networks are typically managed by standards where the transaction is 
complex, and the related information is specified before being passed to 
highly competent suppliers. The relational networks can be governed by 
trust and reputation where complex interactions between buyers and 
suppliers often lead to mutual dependence. Characterized by the control of 
lead firms, the captive governance form emerges when less competent 
suppliers depend on highly dominant buyers. With the highest power 
relation degree, hierarchy linkages are characterized as vertical integration 
with managerial control (Gereffi et al., 2005).  








competencies   
Coordination and power 
asymmetry degree  
Market Low  High High  Low  
Modular High High  High   
Relational  High Low High  
Captive  High  High  Low  
Hierarchy  High  Low Low  High  
Source: Gereffi et al. (2005). 
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2.1.4. Upgrading in value chains 
Driven by the intense competition and geographically dispersed networks, 
the firms engaged in international productions and trades are required to 
learn continuously and perform new activities in their respective VCs 
(Armando et al., 2016; Cattaneo et al., 2013). This upgrading process implies 
a strategic transformation associated with the innovation capacities of 
business environment to enhance the performance of targeted groups and/or 
the entire chain (Kaplinsky, 2000). In contrast to a top-down view of 
governance concept, upgrading serves as a bottom-up viewpoint to 
holistically understand global industries (Gereffi, 2014).  
Commonly, economic upgrading is referred to how various economic 
stakeholders, such as countries or companies maintain or enhance their 
positions in the global economy towards high added value activities (Gereffi, 
2005). Within the GVC framework, Humphrey and Schmitz (2002) identified 
four types of upgrading trajectories including process, product, functional 
and inter-chain upgrading. The first form indicates more efficient processing 
activities through restructuring production or employing advanced 
technology. While the other three upgrading forms may lead to the firms’ 
reposition in global markets as they offer new goods and/or services and 
serve new customer segments (Armando et al., 2016). On other extremes, 
Ponte and Ewert (2009) pointed out that product, process and some 
functional upgrading might coincide with marginalization, increasing risks 
and limited benefits. Furthermore, upgrading has not too frequently 
occurred in firms located in developing countries (Humphrey and Schmitz, 
2002). In this case, the upgrading process generally is constrained to the low 
added value activities, mostly associated with manufacturing (Navas-
Alemán, 2011).   
There are increasing concerns that economic upgrading trajectories are no 
longer sufficient for the sustainable management of GVCs. Reasons are the 
accumulating issues for example, on vulnerable employees or devastated 
ecosystems exposed in the manufacturing enterprises and countries. (Lund-
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Thomsen and Lindgreen, 2014). Therefore, current literature has examined 
the economic, social and environmental upgrading in conjunction (Gereffi 
and Lee, 2016; Golini et al., 2018). In this context, social upgrading is how to 
improve the rights and entitlements of workers (Barrientos et al., 2011). 
Environmental upgrading refers to the process that reduces or prevents 
environmental damage from economic stakeholders’ activities (Marchi et al., 
2013).  
VC upgrading initiatives can be started by diverse actors, such as private 
companies within the VCs, state agencies or NGOs (Poschen et al., 2014; 
Tham et al., 2020). These interventions may direct to the specific participants 
or stages of VCs, such as actors with limited market information access or 
production stages with high transaction costs (Humphrey and Navas-
Alemán, 2010). Among the stakeholders of forest-related VCs, small-scale 
producers normally represent the most vulnerable actor groups (e.g. 
Maraseni et al., 2018; Perdana et al., 2012). In order to support their 
performance and thereby improving the overall efficiency of VCs, upgrading 
efforts can focus on rearranging the VCs’ governance structure and ensure 
the involvement and empowerment of these actors (Abtew, 2016; Tham et 
al., 2020).  
2.2. Overview of the Wood Processing Industry in Vietnam   
2.2.1. Timber material supply  
a. Domestic supply 
Deforestation in Vietnam till the 1990s 
Vietnam has experienced forest loss since colonial times due to logging and 
land conversion (McElwee, 2016). Given the aerial herbicides and fires, the 
deforestation rate varied between 15-23% during the Indochina wars (mainly 
in Central and Southern Vietnam). Nevertheless, the highest rate was 
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recorded post-war. During the 1970s-1980s, the Vietnamese forest resource 
was controlled by the central government through a system of around 400 
state forest enterprises (SFEs, now known as State Forest Companies, or 
SFCs). The overexploitation of forests for fuel, construction and other forest-
related products, along with the increasing forest clearance for agriculture 
led to a major forest decline from 43% in 1943 to 22% in 1983 (Cochard et al., 
2020; McElwee, 2016; World Bank, 2019). This caused a variety of detrimental 
effects, for example, nutrient loss, soil erosion, and landslide. In order to 
reverse forest losses and reduce environmental degradation, several policies 
and programs have been released since the late 1980s that encouraged a 
number of changes in forest and land resource management regimes 
(Meyfroidt and Lambin, 2009; Trædal and Angelsen, 2020; World Bank, 
2019).  
Emergence of plantation forests since the 1990s  
The rapid expansion of plantation forests has made Vietnam the only 
country in Southeast Asia that underwent the forest transition from net 
deforestation to net reforestation during past decades (Cochard et al., 2017; 
Meyfroidt and Lambin, 2009). This was largely induced by integral policy 
and structural reforms in the agricultural and forestry sectors, initiating a 
nationwide economic reform known as Đổi Mới in 1986 (Figure A.1.). The 
1993 land law (amended in 2003 and 2013) forming the legal basis for forest 
land allocation (FLA) has made a considerable change in land governance 
(Phuc et al., 2019). As a result, rural households could gain usufruct rights of 
mostly degraded forest land for afforestation and sustainable management. 
Various supports were provided, such as seedlings (mainly exotic species, 
such as Acacia spp.) and training services. In general, this policy aims to 
achieve environmental objectives as well as simultaneously improve rural 
livelihoods and forest-based industries (Tham et al., 2018). At later stages, 
reforestation was principally through program 327 (Greening Barren Hills) 
and program 611 (Five Million Hectares Reforestation Program) (Figure 
A.1.). In 2018, covering about 4.2 Mha or 29% of the total forest cover, the 
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area of planted forests was 1.4 times higher than that in 2010 and 4.3 times 
higher than in 1990 (Figure 2). Of the total plantation area, production forests 
occupied a major proportion, varying from 2.3 Mha in 2013 to 2.8 Mha in 
2016 (Table B. 1). Plantations are geographically distributed throughout the 
country with Northeast and North-central coastal regions emerge as the 
largest areas of plantation forests (Table B. 2). 
 
Figure 2. Forest cover rate, forest land, and plantation forest area in Vietnam, 1990-
2018. Source: Smith et al. (2017) and World Bank (2019). 
In line with the increasing timber demand, plantations play a considerable 
role in sustaining the raw material supply for the Vietnamese wood-based 
industry, especially after the release of legal restrictions on timber 
exploitation in natural forests in 2014. During the period 2015-2018, 
plantation forests annually yielded 16.4-18.5 million m3 round wood 
equivalent (RWE), accounting for around 70% of the total domestic wood 
supply and 44-50% of the annual wood requirement for the domestic wood-
based industry (Table 3 and Table 4). However, more than 80% of this 
volume, mainly Acacia spp., has been used for low value woodchip 
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2015 2016 2017 2018 
Plantation forests 16.36 17.14 17.96 18.50 
Rubber wood  3.19 3.80 4.23 5.40 
Others  3.18 3.47 3.51 3.60 
Total  22.73 24.41 25.70 27.50 
    Source: Quyen (2019). 
Table 4. Material requirement of wood processing industry in Vietnam, 2015-2018 
(million m3 RWE) 
Main products  
Years 
2015 2016 2017 2018 
Roundwood  0.16 0.05 0.05 0.01 
Sawnwood 0.57 0.62 0.52 0.25 
Woodchip  10.54 9.60 10.91 10.38 
Plywood  2.47 3.72 4.64 6.67 
Furniture 10.39 10.93 12.01 14.30 
Others 1.70 2.38 2.61 2.43 
Total  32.30 34.13 38.42 41.72 
Of which: For exports  
                 For domestic uses  
25.84 27.30 30.74 34.03 
6.46 6.83 7.68 7.88 
Source: Quyen (2019). 
Commercial plantations comprise mainly exotic fast-growing species, 
especially Acacia auriculiformis, Acacia mangium and their hybrids. With 1.7 
Mha in 2016, the Acacia plantations occupied more than 41% of the total 
plantation area (Dong, 2018) and contributed up to 80% of the total logs 
yielded by plantation forests in Vietnam (NEPCon and Forest Trends, 2018). 
Main drivers for the predominance of Acacia plantations include (i) their 
multi-purpose uses for both furniture and woodchip production (Phuc, 
2013); (ii) their shorter rotation compared to other plantation species, for 
example,  Pinus spp. (Nambiar et al., 2015);  (iii) their fast growth reaching a 
mean annual increment between 10-25 m³/ha/year (Nambiar et al., 2015); and 
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(iv) their ability as nitrogen-fixing species to reclaim and improve the quality 
of degraded land (Dong et al., 2014; Mendham and White, 2019).  
About half of the plantation forests are currently under the management of 
individual households normally holding less than 5 ha of plantation area, 
mentioned here as small-scale producers (Table 5). Tree plantations, hence, 
make important contributions to the livelihood of millions of rural 
households (Nambiar et al., 2015). Timber smallholders are granted a land 
use right certificate or ‘’Redbook’’, nowadays for a 50-year duration, 
comprising information on the property right holders, size of their holdings 
and the general map of their plots. Given the unclear demarcation of 
woodlots and regularly overlapping claims on forest lands, only 60% of the 
households engaging in FLA program have obtained Red Books currently 
(Phuc et al., 2017). To promote reforestation, small-scale timber producers 
are exempted from forest land tax (Phuc et al., 2019). However, the 
prevalence of poor plantation management, such as premature harvest of 
normally 4-5 years or burning fields after timber harvest (Nambiar et al., 
2015; Smith et al., 2017) limits the effectiveness of smallholder woodlots in 
poverty reduction given lower quality and price of harvested logs (Tham et 
al., 2020). Small-scale producers prefer to grow smaller industrial wood due 
to the high woodchip demands, low harvesting and transportation costs and 
rather simple cultivation techniques (Maraseni et al., 2017b).  
Table 5. Plantation forest area by forest user groups in Vietnam, 2015 
Forest user groups  Area (Mha)  Proportion (%) 
Forest Management Boards  0.54 13.87 
State-own enterprises  0.45 11.54 
Other economic entities  0.13 3.43 
Military forces  0.06 1.42 
Households 1.75 44.97 
Communities  0.05 1.24 
Other organizations  0.08 2.11 
People’s committees  0.83 21.43 
Total 3.89 100 
            Source: Smith et al. (2017). 
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b. Wood material imports 
In Vietnam, the wood processing industry is notably dependent on imported 
timber sources. As previously discussed, a major proportion of commercial 
logs harvested from plantation forests are of low quality and used for 
woodchip production. To meet the material requirement of the domestic 
wood processing industry, especially furniture production, 9.7 million m³ 
RWE of wood materials were imported in 2018. This made a relevant import 
value of 2.34 billion USD, increasing by around 8% as compared to 2017. 
Wood materials including roundwood, sawnwood, and wooden boards 
accounted for approximately 94% of the total import value in 2018 (Table 6).  
Table 6. Volume and value of main imported wood products in Vietnam, 2015-2018  
Main imported 
wood products  
Volume (million m3 RWE) Value (million USD) 
2015 2016 2017 2018 2015 2016 2017 2018 
Roundwood  1.69 1.89 2.24 2.28 511.95 537.33 668.38 698.12 
Sawnwood  3.10 2.58 3.05 3.44 1,147.46 749.01 879.04 928.97 
Wooden boards  2.67 2.51 2.85 3.85 472.95 426.47 506.26 564.49 
Furniture  0.23 0.22 0.22 0.11 91.70 89.61 88.33 108.74 
Others  0.14 0.09 0.11 0.14 27.11 30.01 35.66 42.29 
Total  8.28 7.29 8.47 9.73 2,251.17 1,832.43 2,177.67 2,342.61 
Source: Phuc et al. (2019) and Quyen (2019). 
Wood-based products are imported from different countries/regions (Figure 
3). Of the top foreign suppliers, wood import value from Cambodia to 
Vietnam decreased from 380.4 million USD in 2015 to only 100.6 million USD 
in 2018. Similar trends were recorded with wood imports from Malaysia and 
Laos given the increasing legal restrictions on exploiting the natural forests 
in these countries (NEPCon and Forest Trends, 2018; Tham et al., 2020). In 
contrast, wood materials imported from Africa, the USA, and the EU 
increased rapidly. The sourcing of materials from various destinations and 
the associated fluctuating raw material prices over time have restricted the 
competitiveness of Vietnamese wood processing, especially wood furniture 
sector (MARD, 2015). 
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Figure 3. Main export markets of wood products to Vietnam, 2015-2018. Source: 
Phuc et al. (2018) and Phuc et al. (2019). 
Characterized as the most important imported wood-based products,  
roundwood and sawnwood are primarily sourced from Cameroon, the USA, 
the EU, Chile and Brazil (Phuc et al., 2018). Despite the current escalating 
wood imports from Africa (Figure 3), these materials are normally 
considered as high risk resulted from the poor forest governance in African 
countries, the inconsistent forest management schemes among them as well 
as the limited information on timber origin (Phuc et al., 2019b). They 
generally are used for furniture production at the traditional wood villages 
and finally consumed at the domestic markets or used for domestic 
construction purposes. On the other hand, woods originated from low-risk 
sources with legality assurance, such as the USA and Chile are utilized to 
produce furniture for international markets (Phuc et al., 2018).   
In order to reduce the reliance of the wood-based industry on imported 
sources, the Vietnamese government targets to increase the quality and 
quantity of the domestic tree plantations (Maraseni et al., 2017b; Nambiar et 
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meeting sustainable development goals with economic, social and 
environmental improvement in conjunction, several incentives and policies, 
such as land title reforms or financial support mechanisms have been 
released. For example, Decree No. 38 in 20162 has stated that organizations, 
individuals and communities who establish timber plantations for over 10-
year rotation can receive around 352 USD/ha, and for less than 10-year 
rotation can receive 220 USD/ha. However, the instruction resources under 
this policy are limited and outcomes, for example, on the accessibility of tree 
growers to this subsidy recently are unclear (Gromko et al., 2017). Access to 
bank loans is also challenging for many small-scale timber producers due to 
their lack of collateral and complex loan procedures.  
Furthermore, the Vietnamese government has worked with forest 
certification (FC), particularly Forest Stewardship Council (FSC) program 
since the late 20th century. This is mainly due to (i) the criticisms on the 
dependence of Vietnam’s wood-based sector on timber imports from natural 
forests, for example, in Cambodia and Laos, (ii) the increasing demand of 
major export destinations, such as the EU and the USA on legality proofs 
and, often, the sustainability of timber material sources; and (iii) the 
compliance with the government target to increase plantation rotation3 
(Maraseni et al., 2017b).  Although the government aims at 30% of production 
forest area being under certification by 2020 (Phuc and Canby, 2011), only 
0.21 Mha of forest area have been certified as of the 1st November 2020 (FSC, 
2020a). Barriers to the wide diffusion of FCs in Vietnam may be associated 
with the relatively high costs and complex management procedures of 
current certification schemes (Hoang et al., 2019; Maraseni et al., 2017b) and 
the lack of evidence on the benefits of certified plantations (Flanagan et al., 
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2.2.2. Wood processing, consumption and exports  
In line with the escalating global demand for timber products and notable 
foreign direct investments, the wood processing sector in Vietnam has 
developed rapidly, representing approximately 4% of GDP in 2018. Of the 
more than 5,200 wood processing firms registered in 2019, 95% were private-
owned enterprises (Phuc et al., 2020). In addition, only 3.5% of the total firms 
were in large-scale, implying the predominance of micro, small and medium 
enterprises (MARD, 2019). Supplying diverse wood-based products to both 
domestic and international markets, the sector made a total value of around 
11 billion USD in 2018 and was projected to achieve 20 billion USD in 2025. 
Furthermore, it contributes considerably to the rural and overall national 
development through the employment of more than 500,000 people in 
processing facilities. Nonetheless, up to 60-70% of this workforce are 
unskilled laborers.  
a. Domestic market 
There is an increasing concern of various stakeholders, such as wood 
processing firms and policymakers on the potentials of Vietnam's domestic 
market for wood-based products recently. The main drivers are the recent 
national economy booming with an expanding middle class, and the tough 
competition and uncertainty in the global markets (FPA, 2019; NEPCon and 
Forest Trends, 2018; World Bank, 2019). The consumption of the domestic 
market was more than 4 million m3 RWE as furniture and 3 million m3 RWE 
for housing construction and other purposes, resulting in a value of around 
2 billion USD in 2018 (Hanh, 2019). With a population of more than 90 
million, the average value of wooden product consumption, therefore, was 
only about 22.2 USD/person/year. This suggests ample opportunity for the 
Vietnamese wood processing sector to focus on the domestic customer 
segment. One of the emerging challenges is a substantial lack of information 
on the dynamics of Vietnam’s domestic market during the past half-decade 
(NEPCon and Forest Trends, 2018).  
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b. Export markets  
Vietnam has become a major exporter of wood-based products globally. Of 
the total number of wood processing firms, around 35% were involved in 
exports, contributing to the total sector’s export turnover of 8.9 billion USD 
in 2018 (Figure 4). Vietnamese forest-based products are currently exported 
to over 120 countries with the main destinations of the USA (42.5% of 
revenue in 2018), Japan (12.9%), China (11.6%), Korea (10.2%) and the EU 
(9.6%)  (MARD, 2019). This makes Vietnam the fourth largest global furniture 
exporter and the largest woodchip exporter (Maraseni et al., 2017b; Phuc, 
2013; Smith et al., 2017). The main contributing factors are the country’s large 
available workforce, low labor costs and the convenient territorial location 
(FPA, 2019; Hoang et al., 2015). From a global market perspective, however, 
the role of Vietnam’s wood processors is often limited to the primary and 
low value added production and cheap labor provision, while market power 
is in the hand of the global lead firms, such as branded wholesalers or 
retailers controlling marketing networks, product design and technology 
(Hanh, 2009; Phuc and Canby, 2011).  
 
Figure 4. Wood-based product export turnover in Vietnam, 2008-2018. Source: Own 
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Booming of the woodchip industry  
Vietnam’s woodchip processing and export sector has continuously 
expanded since the early 2000s. This is mainly due to the increasing chip 
demand for paper and particleboard production and the relatively low 
capital investment. Most of the chipping firms are equipped with automatic 
production lines that are rather simple to operate and control (Huy and Phuc, 
2013). With 112 companies in 2012, the woodchip processing and export 
sector employed approximately 1,500 laborers. Until September 2020, the 
number of woodchip firms was 231, increasing by 77.7 % than that in 2014 
and 106.3 % than in 2012 (Phuc et al., 2020; Phuc et al., 2019). Up to 90% of 
the woodchip companies are located in the Northcentral, Northeast and 
Southcentral coast regions where are known for the large areas of 
commercial plantation forests (Table 7).  
Table 7. Woodchip companies by regions in Vietnam, September 2020 
Regions  Woodchip companies 
(No.) 
Proportion (%) Capacity (million 
dried tons/year)  
Northcentral 76 35.68 3.84 
Northeast 59 27.70 3.13 
Southcentral coast 53 24.88 6.21 
Southeast 20 9.39 1.74 
Highlands 2 0.94 0.22 
Northwest 2 0.94 0.16 
Southwest 1 0.47 0.01 
Total 213 100 15.30 
    Source: Phuc et al. (2020). 
In terms of export turnover, woodchip currently is one of the most important 
wood-based products for export in Vietnam. During the period 2010-2019, 
woodchip export turnover remarkably increased from 0.4 billion USD to 
approximately 1.7 billion USD. With a quantity of 10.4 million tons (dried 
woodchips) in 2018, Vietnam contributed to around 30% of the global 
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markets with China (57.6% of woodchip export turnover in 2019), Japan 
(29.9%) and Korea (4.1%) being the main destinations (Phuc et al., 2020).  
 
Figure 5. Export volume and turnover of woodchips in Vietnam, 2010-2019. Source: 
Own synthesis based on Phuc et al. (2020) and Phuc et al. (2019). 
Wood-based furniture and the transition toward high added value products  
Similar to the woodchip, the wood-based furniture product processing and 
export sector also indicates an increasing trend recently. Vietnam’s wooden 
furniture products are produced in both craft villages and by industrial 
manufacturing (factory-based production). Currently, there are around 300 
processing villages mainly located in the Red River delta region (Smith et al., 
2017; Vietrade/ITC, 2009). More than 70% of the carved wood furniture 
products are for domestic uses, while the remaining is principally exported 
to China, Laos, Taiwan and Hongkong, sharing only 1% of the total export 
turnover of Vietnam’s wood-based sector annually. In contrast, there is a 
large variety of companies within the industrial furniture processing sector. 
As a consequence, the applied technology level and production scale 
considerably vary among firms, for example, from small-scale production 
with domestically manufactured machines to mass production with 
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(mainly in FDI companies). According to Smith et al. (2017), this sector 
recently encompasses more than 4,000 enterprises, creating around 270,000 
jobs. Of which, about 1,500 firms have emerged as furniture exporters (World 
Bank, 2019). Despite the limited plantation area (only 4.9 % of the national 
plantation area in 2017), the Southeast region is known as a center of 
industrial furniture manufacturing and export in Vietnam (Table 8). This is 
mainly related to the availability of an improved infrastructure system and 
the associated sectors such as logistics services or the chemical industry, such 
as glues and paints in this region (Phuc et al., 2020).  
Table 8. Wood processing companies (without woodchip companies) by regions in 
Vietnam, September 2020 
Regions Processing companies 
(without woodchip) (No.) 
Proportion (%) 
Southeast 2,127 42.33 
Red River delta 670 13.33 
Northeast 580 11.54 
Northcentral 569 11.32 
Coastal 555 11.04 
Highlands 253 4.44 
Southwest  229 4.56 
Northwest 42 0.84 
Total  5,025 100 
       Source: Phuc et al. (2020). 
Among the Vietnamese wood-based products for export, furniture 
represents the most elevated proportion of total export turnover. In 2018, 
wooden furniture export generated 6.3 billion USD which was about 3.6 
times higher than the furniture export turnover in 2010 (Figure 6). Besides 
that, the share of furniture export value in the total export turnover of the 
timber and timber product segment explicitly demonstrated an increasing 
trend, from 51.5% in 2010 to 63.5% in 2015 and 70.8% in 2018. This fact 
suggests an improvement of the Vietnamese wood-based sector towards the 
export restriction of low added value products, such as roundwood and 
sawnwood, and export encouragement of higher added value products as 
wooden chairs and tables. Among foreign customers, the USA and the EU 
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are the key destinations of wood-based furniture products from Vietnam 
(Phuc et al., 2017).  
 
Figure 6. Export volume and turnover of wooden furniture products, Vietnam, 
2010-2018. Source: Own synthesis based on Phuc et al. (2018) and Vu et al. (2019b). 
The Vietnamese government has had diverse policies to encourage wood-
based product export activities. For example, the government’s goal to 2020 
and vision to 2030 (2012)5 and the Forestry Law (2017, effective from 2019)6 
have directed the timber and forest-based product production and export as 
a key element of Vietnam's industry. Moreover, several trade agreements 
have been signed, for example, the Comprehensive and Progressive 
Agreement for Trans-Pacific Partnership (CPTPP) (2018) and the Voluntary 
Partnership Agreement under the country’s program of Forest Law 
Enforcement, and Forest Governance and Trade (VPA/FLEGT) (2018, 
effective 2019). These advances provide opportunities to expand Vietnam’s 
market share of wood product exports in the future (Vu et al., 2019b). On the 
other hand, entering into the global market poses certain challenges to the 
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technical barriers, and the requirement on legality verification of timber 
products, especially from the major markets7.  
In 2013, the MARD has passed the Forestry Sector Reform Proposal8 
intending to enhance the quality, efficiency, and competitiveness of 
Vietnam’s forestry sector. Among attempts to achieve this goal, the MARD 
has oriented its priority to improve the added value of the plantation forests 
and wood processing industry, for example, through building partnerships 
between timber growers and processing firms and advocating for value 
adding activities (Maraseni et al., 2017b; Quang et al., 2018). The Vietnamese 
government has also released policies to reduce woodchip production and 
exports. Intervention, for example, includes an export tax of 2%9 (2015, 
effective 2016) which is envisaged to increase to 5%. Currently, Vietnam’s 
woodchip exports heavily depend on China, the global largest woodchip 
market, on supplied quantity, price, and species of timber materials (Phuc et 
al., 2020; Phuc et al., 2019). Thus, under the context of increasing export tax, 
woodchip companies may reduce their purchasing timber price to sustain 
their profits. Despite the original expectation of the government to 
restructure and improve the forestry sector, this policy may negatively affect 
small-scale timber producers who are the main material suppliers for the 
woodchip processing sector and normally are financially disadvantaged and 
disconnected from the market. To achieve the sustainable development 
target of Vietnam's forestry sector, a comprehensive investigation from the 
VC viewpoint is required that provide an improved understanding on the 
timber VCs’ actors, their functions, interactions and operations.  
 
7 For example, the US has tightened the Lacey Act (1900, inclusive plans and plan products 2008) 
and Formaldehyde emission regulations (final rule 2016, effective 2017); Japan has legislated a Clean 
Wood Act (effective 2017) or the EU has newly signed VPA/FLEGT with Vietnam 
8 http://vbpl.vn/TW/Pages/vbpq-toanvan.aspx?ItemID=87620 
9 Circulars No. 182, 2015, effective 2016, Ministry of Finance. http://vbpl.vn/botaichinh/Pages/vbpq-
thuoctinh.aspx?ItemID=110918&Keyword 
 




RESEARCH METHODOLOGY  
 
3.1. Conceptual Framework 
In recent years, there is an increasing concern on the development potentials 
of integrating rural communities, especially the poor with global markets 
(M4P, 2008; Schmitz, 2005; Vermeulen et al., 2008). GVC research revolves 
around the structure and operation of various firms as its participants and 
upgrading trajectories by incorporating them into the global market. Despite 
that, only a limited number of VC studies have explicitly accommodated or 
theoretically linked the impacts of chain activities on rural livelihood 
development (Bolwig et al., 2010; Mitchell et al., 2014). Moreover, efforts to 
analyze the rural livelihood strategies particularly through a quantitative 
approach are rare (e.g. Bien et al., 2006; Midgley et al., 2012). To understand 
the rural development implications of natural product VCs, analysis is 
required not only on the power relations between different nodes of VCs but 
also on the power and inequality of the local systems in which the chain 
participants and their communities are operated (Bolwig et al., 2010; 
Riisgaard et al., 2010).  
This research conceptualizes the production-to-consumption system of 
timber products and their development potentials through an integrated 
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conceptual framework combing the VC approach (Gereffi et al., 2001; 
Kaplinsky and Morris, 2001) and the livelihood analysis (Ashley and Carney, 
1999; Vedeld et al., 2004). According to Ashley and Carney (1999) and Cleary 
(2003), people are at the center of livelihood analysis. In this study’s context, 
the people-centered approach proves helpful to understand not only the 
income portfolio of timber producers but also the manner they participate in 
the timber VCs and the deriving influences on their livelihood strategies. It, 
therefore, integrates horizontal concerns into the principal vertical focuses of 
the VC framework as previously mentioned in section 2.1. As a result, an 
integrated conceptual framework can help to overcome the limitations of 
stand-alone VC and livelihood framework (Figure 7).  
While timber products gain growing attention recently, further development 
of the sector remains uncertain as many influential factors, for example, 
economic development, technology requirements, resource availability, and 
institutional interventions (e.g. Hagemann et al., 2016; Hetemäki and 
Hurmekoski, 2016). Additionally to the influential factors,  uncertainties are 
also related to the impacts of the wood-based sector on economic, social, and 
environmental conditions (Edwards et al., 2008; Purkus et al., 2015). 
Sustainable development of this sector, therefore, requires a suitable 
governance framework that is shaped by various actors.  
To examine alternative transition pathways of a changeable future, scenarios 
serve as useful techniques.  According to  Biggs et al. (2007), scenarios are  
“plausible stories about how the future might unfold, constructed using 
qualitative and/or quantitative models and information on current and past 
conditions”. The overarching aim of the scenario analysis is to create 
orientation in terms of path developments through observing relevant key 
factors (Kosow and Gassner, 2007). Therefore, it represents a helpful tool to 
reveal and deepen knowledge on existing situations including trends, 
conditions and interactions. It also shed light on difficulties and enriches 
discussion on relevant issues. As a result, this technique supports the 
governance framework establishment and decision-making process of those 
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conducting the planning, especially those being interested in a long-term 
viewpoint (Hagemann et al., 2016; Kosow and Gassner, 2007). While 
quantitative scenario approaches are usually used in demography and 
economics topics where the understanding of causal relationships is 
available, facilitating their qualification in mathematical models (Kosow and 
Gassner, 2007). Qualitative scenario analyses are suitable in, for example, 
environmental, cultural, institutional, and policy topics where the relevant 
knowledge is primarily indicated qualitatively (Herder et al., 2014). With the 
timber VCs, policy fields are characterized by high complexities and 
uncertainties, but the decisions for the sustainable future course are urgently 
required. This thesis, therefore, integrates a qualitative scenario approach 
into the VC analysis framework to investigate alternative path transitions of 
the wood-based sector (Figure 7).  
 
Figure 7. Conceptual framework for value chain analysis. Source: Adapted from 
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Regarding the analytical approach, this research is conceptualized with four 
main thematic complexes:  
Complex I represents the macro-level analysis focusing on timber VCs in 
Asia. By thoroughly applying the GVC framework, this research 
demonstrates the involvement of Asian wood-based firms in the global 
economy. It, therefore, emphasizes the economic conditions, such as 
markets, costs, and benefits of chains’ actors; social conditions, such as the 
impacts of participation in timber VCs on livelihood development; and 
environmental conditions, such as resource base and forest management. 
The institutional conditions, such as policy frames and supporting services 
are outlined. These factors shape the environment in which timber VCs at a 
lower level, such as a particular country and province perform. The relevant 
findings are also essential to develop the analytical framework applied in the 
thesis’s empirical research.   
Driven by the fact that the nature and management of forest resources are 
locally specific, Complex II concentrates on the performance of particular 
timber VCs. In order to capture the timber production-to-consumption 
system, this research outlines different segments and respective 
stakeholders, both direct and indirect, along the VCs. Their functions, 
characteristics and relations are emphasized to understand the allocation 
and flow of diverse resources, such as finance and material within the timber 
VCs (Gereffi et al., 2005). These aspects, in turn, affect the financial and 
economic performance of each actor and the whole VCs (Kaplinsky, 2000).  
Complex III deals with the contribution of timber production and 
commercialization activities to livelihood development on the household 
level. From a social perspective, livelihood diversification can be mentioned 
as a strategy in the rural economy (Davis et al., 2010; Ellis, 2000). Households 
may adopt various strategies with different products and services to survive 
and enhance their living standards (Ellis, 1998). The related decision-making 
process and resulting benefits are shaped by the access mechanism of 
households, for example, to financial sources and timber markets (Ribot and 
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Peluso, 2009). Recognizing the insights of these aspects is crucial to delineate 
the impacts of timber production and trade on poverty and inequality 
alleviation among timber producer households. 
Complex IV focuses on the development strategies and relevant 
management schemes driven by economic, social, technical, and 
environmental forces. The VC selections are based on the potential economic, 
social and environmental impacts (Faße et al., 2009; Schneemann and 
Vredeveld, 2015). While economic potentials form a basis line for VC 
development, firms and VCs are increasingly required to be more socially-
responsible and green to secure their long-term development  (Gimenez et 
al., 2012; Lund-Thomsen and Lindgreen, 2014; von Geibler et al., 2010).  
3.2. Research Design: Embedded Case Study  
3.2.1. Selection of case studies and units of analysis  
In order to analyze the VCs and impacts of Acacia hybrid timber on rural 
livelihoods, the empirical research applies a case study approach (Figure 8). 
This is due to the socio-economic system is intricate and context-dependent, 
and thereby requiring in-depth inquiry rather than a general examination 
(Pettman, 1977; Terra and Passador, 2018). According to Yin (2003), case 
study research design entails the comprehensive investigation of a particular 
phenomenon and the local-specific understandings for further theory 
proposition. The main reasons for applying an embedded case study 
research design are (i) it allows the integration of different research methods 
and information sources to capture the complexity of a particular 
phenomenon; (ii) it provides considerable opportunities for a comprehensive 
investigation, thereby deepening the understanding on the cases and (iii) it 
proves useful in examining real-life circumstance within changeable context 
(Scholz and Tietje, 2002; Yin, 2003).  
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In this research, Thua Thien Hue province (TTH) is chosen as a primary case. 
This is mainly because TTH is one of the provinces in Vietnam characterized 
by (i) the concentration of timber processing firms, both for woodchip and 
furniture production; (ii) large areas and high forest cover rate of plantation 
forests and (iii) the widespread participation of local households, and 
thereby a high level of rural livelihood dependence on timber production 
and trade. Furthermore, three Acacia hybrid timber VCs including woodchip 
VC, non-FSC furniture VC and FSC-certified furniture VC are units of the VC 
analysis. Moreover, two main production areas supplying Acacia timber 
materials to the three VCs and small-scale timber producers serve as sub-
units for the livelihood analysis.  
 
Figure 8. Case study research design applied to the study on VCs and rural 
livelihood impacts of Acacia hybrid timber in Thua Thien Hue province, central 
Vietnam. Source: Own elaboration based on Yin (2003). 
To ensure the robustness of respective findings and facilitate the analytical 
generalization, the analyzed timber VCs and timber production areas were 
selected purposively following an information-oriented selection strategy 
(Yin, 2003). As such, this study focuses on three Acacia hybrid timber VCs 
representing (i) the typical timber production-to-consumption system, (ii) 
the strategic transition towards higher value use of timber products, and (iii) 
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the challenges of small-scale timber producers’ integration into global 
markets. These chains originate from two production areas named Nam 
Dong and Phu Loc district. The main criteria used for study area selection 
are (i) the abundant distribution of Acacia hybrid plantations, (ii) the 
widespread involvement of local households in Acacia hybrid timber 
production and commercialization, (iii) the representation and diversity of 
environmental and socio-economic conditions and (iv) the possibility to 
collect data on socio-economic characteristics of the local communities, 
including timber production and trade. 
3.2.2. Description of study area – Thua Thien Hue province  
General settings  
TTH is one of the provinces belonging to the key economic region in central 
Vietnam. It is located at about and 16° – 16.8° N latitude and 107.8° – 108.2° 
E longitude, bordered by Quang Tri province in the North, Da Nang city in 
the South, Laos in the West and the South Sea in the East (Figure 9). TTH 
province has a relatively synchronous infrastructure system with Chan 
May10 and Thuan An11 seaports, and Phu Bai international airport12. In 
addition, its location is almost in the middle of the National Highway 1A, 
connecting from the north to the south. These conditions facilitate the 
transportation and commercialization of forest products in the domestic and 
international markets.  
The topography of TTH province is diverse with almost all types of terrain, 
such as forested mountains, hills, and plains (Tong et al., 2012). It is also 
featured with dense hydrological networks, tropical monsoon climate and 
severe natural disasters. The annual rainfall is about 3,000 mm and 
particularly concentrates in a short period from October to January (TTH, 






38 | P a g e  
 
such as crops, forest stands and infrastructure systems. This further is 
coupled with human lives’ insecurity and traps a number of households in 
poverty. Furthermore, in the dry season, especially from April to July, low 
rainfall and southwest monsoon with high temperature and low humidity 
often cause droughts and forest fires. The additional intrusion of saline water 
around the river estuary entails severe impacts on agriculture and aquatic 
resources (Tran and Shaw, 2007).  
In 2016, TTH province had a total land area of around 503,320 ha, dividing 
into one city, two towns and six administrative districts. The population was 
estimated at 1.1 billion people, of which 51.2% were in rural areas. The 
households’ livelihoods depend on traditional activities, such as agriculture, 
forestry, livestock, and wage labor. Acacia hybrid plantations, in particular, 
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Figure 9. Location of Thua Thien Hue province and two study production areas. Source: VNFOREST (2020), provided by Loc Vu 
Trung 
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Brief description of forest management and the evolution of Acacia 
plantations 
Of the TTH province’s total land area in 2016, approximately 348,837 ha were 
forest land with a forest cover rate of 56.3% (Table 9). More than 210,000 ha 
of the forest area were classified as natural forest and mainly under the 
management of different Forest Management Boards. Besides that, 
plantation forests covered about 100,171 ha and were mainly controlled by 
more than 12,200 producer households.  
Table 9. Forest area by forest user groups, Thua Thien Hue province, 2016 
Forest user groups  Area (ha)  Proportion (%) 
Forest Management Boards  175,720 50.37 
State-owned enterprises  25,312 7.26 
Other economic entities  1,582 0.45 
Military forces  3,493 1.00 
Households 56,679 16.25 
Communities  22,192 6.36 
People’s committees  63,441 18.19 
Other organizations  418 0.12 
Total 348,837 100 
        Source: Provincial Forest Protection Department (FPD). 
Acacia species have initially been introduced in TTH province since the 1990s 
through Program 327. Attributed mainly to their suitability with local soil 
conditions, low upfront investment and shorter rotation compared to other 
locally important (exotic and indigenous) plantation species, they are rapidly 
accepted by local communities. Acacia plantations have especially become 
popular since 1998 with the implementation of Program 661. Of the 
cultivated species, Acacia auriculiformis x Acacia mangium hybrids is the most 
popular because of its shorter rotation and higher productivity than the 
parent species (Sein and Mitlöhner, 2011). Occupying around 85,000 ha, the 
Acacia hybrid plantation area in 2016 was 309 times higher than the total 
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Acacia plantations in 1999 and 3.3 times higher than in 2009. As a result, 
Acacia hybrid plantations contributed 4.2 million m³ timber in 2016, 
corresponding to > 70% of the total timber supply from plantation forests in 
TTH province (Tham et al., 2018).  
Most of the Acacia plantations are mono-cultivated and timber is harvested 
after 4-5 years for multi-purpose uses such as woodchip, furniture and wood 
pellet production (Nambiar et al., 2015; Tham et al., 2018). These wood-based 
products are further traded in the local, regional and international markets. 
In line with the government policy directed at improving the quality and 
quantity of domestic timber sources, TTH province has worked with FSC 
certification schemes since the 2000s. Nonetheless, the area of certified 
plantations has only increased substantially since 2015 with the formation of 
an FSC group (Ha, 2017). Under the cooperation between WWF and the 
provincial FDP, a Forest Owner Sustainable Development Association of 
Thua Thien Hue (FOSDA) eventually was established in 2016, performing as 
a representative of the FSC group13. The WWF’s approach to FC is shaped by 
two principles comprising government buy-in and private buy-in, thereby 
emphasizing the participation of relevant government authorities and 
processing companies in formulating timber VCs. To foster the FSC 
certification application of small-scale timber producers, FPD and FOSDA 
have intentionally attempted to capture diverse external supports including 
both finance and government interventions. For example, the expansion of 
FSC-certified timber plantations has been expressed clearly in the Project of 
Restructuring the Agricultural Sector in the period 2016-2020 of TTH 
province14. This implies an alteration in the perspective of the provincial 
state, from a project-driven approach into a government-program approach. 
Regarding the involvement of processing companies, a cooperation 
agreement between FOSDA and Scansia Pacific company15 were established 
in 2015 under the support of WWF. Two parties have mutually agreed that 
 
13 https://snnptnt.thuathienhue.gov.vn/?gd=20&cn=484&tc=820 
14 https://snnptnt.thuathienhue.gov.vn/?gd=20&cn=1&id=495&tc=1455  
15 https://www.scansiapacific.com/ 
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the company would financially support the Hue group to maintain its 
certificate, provide technical training services and purchase all the FSC-
certified sawn-size logs from the current area up to 5,000 ha in 2020. A price 
premium between FSC and non-FSC sawlogs of 15-20% was guaranteed for 
timber produced by the group members. The FSC-certified sawlogs must be 
at a minimum of 12 cm diameter and at least 8-year rotation plantation. 
Attributed to the high level of commitment and interest from the provincial 
and village governmental authorities on FSC certification for smallholders, 
till the end of 2018, small-scale producer groups managed an area of 4,671.9 
ha of FSC certified plantations. This increased by 62.5% as compared to 2018 
and 391.8% to 2016. Under the management of FOSDA, there were 30 sub-
associations including 29 FSC groups and one newly-established forestry 
cooperative that were ambitiously targeted to upgrade into 30 business-
oriented cooperatives in 2020. 
3.3. Data Collection  
3.3.1. Process of data collection  
Data collection was mainly carried out in four phases. The first phase, 
literature search, was from January to August 2018. It primarily aimed at 
gathering publications and acquiring information related to the performance 
of timber VCs in Asia. The second phase, preliminary investigation, was 
from March to July 2018 mainly to assess the research’s feasibility. The third 
phase, empirical data collection, was conducted from June to November 
2019. The main purpose was to collect empirical information from diverse 
stakeholders involved in Acacia timber VCs. Prior to the fieldwork, 
secondary data was examined to get an overview of the study areas and the 
production and commercialization system of Acacia timber in these regions. 
The fourth phase, scenario conceptualization, was conducted virtually from 
September to November 2020 to (i) disseminate the research findings; and 
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(ii) conceptualize and evaluate development scenarios with other 
stakeholders.  
In line with the proposed conceptual framework, the process of data 
collection concentrated on four main themes including (i) literature on Asia 
timber VCs; (ii) Acacia timber VC performance; (iii) rural livelihood impacts; 
and (iv) development scenarios (Table 10).  





Variables Indicators  Data sources  





Emergence, focus, research 
methodology   
Publication searches in 
various search engines   
Timber VC 
findings  
Performance of VCs such as 
stakeholders, allocation of 
activities and governance mode 
 Research 
suggestions  









Actors, functions, institutional 
arrangement, production system, 
marketing arrangement 
Secondary data review, 
key informant 
interviews, in-deep 








Formal and informal governance 
and coordination forms, power 





profitability, value addition and 
appropriation, social impacts, and 
resource management 





General socioeconomic features, 
resource access and management, 
drivers for participation  








Income portfolio, absolute net 
timber income, relative 
contribution, income 
determinants   
Poverty and 
inequality  
Resource and benefit distribution 
among producer households, 





 Economic impacts, social impact, 
environmental impacts  
Diagnosis from 





Source: Own elaboration. 
 
44 | P a g e  
 
3.3.2. Methods of data collection   
This research combined both qualitative and quantitative data collection 
methods to collect primary and secondary data. Given that the socio-
economic system is complex, the application of a mix-method approach is 
able to provide a more thorough data set to realize research objectives 
(Bryman, 2006; Driscoll et al., 2007; Sandelowski, 2000). The qualitative 
methods employed in this study included review and analysis of secondary 
data, key informant interviews, in-depth interviews, group discussions and 
direct observations. While the quantitative data collection method included 
producer household surveys (Table 11).   
Review and analysis of secondary data  
Review and analysis of secondary data were carried out for a systematic 
review of the Asian timber VC literature and before the primary data 
collection. Regarding the literature review, a search strategy was designated 
to collect publications focusing on geographical scopes, interactions, 
operations, and relative value between stakeholders in timber VCs across 
Asia. A detailed description is presented in Paper One.  
Prior to the empirical fieldwork, secondary data was mainly gathered from 
the Vietnam Administration of Forestry, Vietnam Timber and Forest Product 
Association, local authority offices and enterprises’ documents. The purpose 
was to obtain a general understanding on the situation of wood-based sector 
in Vietnam and the contextual conditions in study region. This provided a 
base for the selection of study areas. Gaining a general insight on timber 
production and commercialization processes also supported in determining 
the list of variables and indicators and preparing question lists for VC 
participants’ interviews.  
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Key informant interviews 
Key informant interviews were conducted with people who have had 
firsthand information and experiences on timber production and 
commercialization systems in Vietnam and study area, such as experts in 
governmental offices or researchers. These interviewees were selected by 
applying a snowball sampling approach to reach competent experts 
(Neuman, 2014). The key informant interviews lasted until no new 
information emerged (Corbin and Strauss, 2008). Eventually, 26 informants 
were interviewed during the field trips by using open-ended questions and 
each interview took 60 to 90 minutes.  
These interviews mainly focused on the (i) evolution of Acacia timber 
plantations and contribution of this sub-sector to national and local 
development; (ii) key actors, their functions and integrations along VCs; (iii) 
policy interventions and institutions related to timber production and 
marketing activities. The collected data were used to initially map timber 
VCs and adjust questionnaires for VC participants’ interviews.  
Fifteen additional interviews with previously interviewed key informants 
were carried out in the step of establishing and evaluating the development 
strategies of timber VCs. The relevant interviewees were selected principally 
based on their availability and willingness, and included five government 
officials, four community representatives, three academic researchers, two 
entrepreneurs, and one NGO staff. These discussions were to cross-evaluate 
the proposed scenarios and conducted by emails, phone calls, or video calls. 
The interviews generally started by sharing the most updated research 
findings, following by scenario explanation and assessment criteria as well 
as scenario evaluation.  
Household survey  
Household survey was conducted with household heads and (or) senior 
household members at their homesteads using face-to-face discussion. All 
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interviews were carried out by the authors sometimes with the help of local 
translators. The household selection process was presented thoroughly in 
Paper Three. Finally, a total of 150 households were selected in each study 
site for the household survey by applying a stratified random sampling 
approach. The utilization of this sampling method guarantees the 
representativeness of sub-populations, for example, different income groups 
in the present context, and allows researchers better coverage of the 
population (Neuman, 2014). Both structured and semi-structured 
questionnaires were used during household interviews and each interview 
took around 45 minutes. The interviewed households might be re-visited to 
clarify the unclear or missing information.  
The questionnaires were structured into four sections. The first session 
focused on general household characteristics, such as demographics or 
income sources. The second session was related to Acacia hybrid plantation 
resource endowment and management, such as establishment ways or 
harvesting activities. The third session concentrated on Acacia hybrid timber 
commercialization, such as customers and market access. The last session 
included the cooperation of producer households with other value chain 
actors, policy instruments to manage and assist plantation establishment and 
their perception regarding the impacts and effectiveness of government 
support. 
In-depth interviews 
In-depth interviews were carried out with different VC actors. A detailed 
explanation on the characteristics of selected actors and interview processes 
was displayed in Paper Two. A total of 54 in-depth interviews were 
conducted with stakeholders along Acacia hybrid timber VCs. Separated 
topics and questions were prepared for the interviews of timber producers, 
traders and wood-based product processors and exporters. In general, the 
main interviewing topics were (i) general characteristics of interviewees, 
such as experience and drivers for participation in Acacia timber business, 
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(ii) timber production, processing, and commercialization of timber products 
as well as derived cost-benefit structure, and (iii) horizontal and vertical 
coordination along timber VCs. 
Group discussions 
Focused group discussions (FGD) were conducted not only at the local 
community level but also at the district and provincial levels. The 
participants included governmental officers, community leaders, producer 
association/group leaders, traders, companies, timber producers, researchers 
and practitioners. Each FGD was carried out with five to 15 participants and 
lasted from 90 to 180 minutes. FGDs provided an improved knowledge on 
timber production and commercialization system in the study areas and 
proved useful to validate the data collected through interviews. 
Furthermore, they served as multi-stakeholder discussion platforms which 
facilitated the knowledge-sharing process and open discourses on further 
development strategies. The additional focuses of these discussions were on 
(i) resource access and management; (ii) cooperation and integration 
between timber VC participants; (iii) roles of timber in rural development; 
(iv) advantages, constraints and future development pathways.  
Direct observations 
A number of direct observations of the timber VC activities were made at 
different terrestrial locations. During fieldwork, researchers took field notes, 
pictures and movies (if allowed) regarding, for example, household 
conditions, forest management and processing activities at companies. Direct 
field observation is an important method to investigate the actual existing 
situations of the study areas (Bardon et al., 2020; Yin, 2003). The collected 
information was also used to adjust question lists, to cross-check and 
complement the responses.  
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Table 11. Summary of data collection methods applied in empirical fieldwork 








Key informant interview 26  Snowball  




Timber producer 30 15 15 Purposive   
Trader  8 4 4 Purposive  
Processing and 
exporting company  




4  Snowball   
Focused group discussion  8 4 4 Purposive, 
convenience  
Note: Processing and exporting companies source their timber raw materials from 
different production areas. Thus, the selection of companies was at the provincial 
level. Source: Own elaboration. 
3.4. Data Analysis  
3.4.1. Literature review  
Globally, forest loss, fragmentation and degradation continuously happen at 
a large scale, with human activities being a considerable cause (FAO, 2016; 
Pirard et al., 2016). This leads to a decline of biodiversity and 
homogenization (Mori et al., 2016) which is expected to continue (Newbold 
et al., 2015), especially in the rich forests of Africa, America, and Asia 
(Keenan, 2015). The planted forest area is growing and recently composes 7% 
of the total global forest cover (FAO, 2020). These trends imply substantial 
concerns for biodiversity, ecosystem services, economies, and local 
communities (Pirard et al., 2016).    
The involvement of Asian wood-based firms in the global economy was 
examined mostly based on qualitative case studies. Following the GVC 
framework, this research first synthesized the included studies in terms of 
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their basic descriptive characteristics, such as year of publication and 
methodology applied, and findings related to timber VCs in Asia, such as 
chain participants and governance and coordination modes. Second, this 
research identified knowledge gaps and proposed further research lines. 
Details are presented in Paper One.  
3.4.2. Assessment of timber value chain performance  
The VC framework was applied thoroughly to explore the production-to-
consumption system of Acacia timber products. This study first mapped 
three typical Acacia hybrid timber VCs, thereby highlighting main actors, 
their functions, and inter-relationships. The involvement of indirect 
stakeholders, such as government agencies and NGOs were also considered. 
The performance of a particular VC and its actors were examined through a 
set of financial and economic indicators. The dataset was primarily managed 
in an Excel program applying the VC expression presented by Bockel and 
Tallec (2005), Klemperer, (1996), and Vedeld et al. (2004). This research used 
a comparative analysis of timber VCs representing both the low and high 
value uses of timber resources. This was to underline the transition of 
Vietnam's wood-based sector towards high-quality plantation forests and 
higher added value product production, for example through contrasting 
financial benefits at the enterprise level with export earnings and added 
value as economic benefits. Details are displayed in Paper Two.  
3.4.3. Assessment of timber income and rural livelihood contributions 
To analyze the contributions of timber plantations to the rural economy, this 
research first investigated the general characteristics of timber producer 
households and their involvement in the Acacia timber producing and 
marketing activities. Second, incomes from the main types of livelihood 
activities that producer households were involved in within the last 12 
months were computed using the income accounting method (Vedeld et al., 
2004). Third, the Bayesian Model Average (BMA) analysis (Hoeting et al., 
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1999; Kass and Raftery, 1995) was applied to identify the determinants of 
Acacia hybrid timber income. Furthermore, this study used the three Foster-
Greer-Thorbecke (FGT) (Foster et al., 1984) and the Gini decomposition 
method (Lerman and Yitzhaki, 1985) to determine the impacts of timber 
income on rural poverty and income inequality. Further details are presented 
in Paper Three.  
3.4.4. Assessment of future development scenarios 
To identify the future development pathways of timber VCs, this research 
applied qualitative scenario analysis (Kosow and Gassner, 2007; Rounsevell 
and Metzger, 2010). The process of scenario establishment followed three 
main stages including current state investigation, scenario proposition, and 
scenario assessment (Herder et al., 2014; Rounsevell and Metzger, 2010) 
(Figure 10).  
 
Figure 10. Three stages in scenario establishment. Source: Own elaboration based 
on Herder et al. (2014) and Rounsevell and Metzger (2010). 
In the first phase, the current state of the wood-based sector and the timber 
VCs from macro, meso, and micro levels were holistically conceptualized 
through the empirical results and secondary data examination. From that, 
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elucidated. The research’s findings and outcomes from previous group 
discussions and key informant interviews also facilitated the scenario 
proposition. Scenario frames and assumptions were described in the second 
stage by applying visioning and backcasting techniques (Herder et al., 2014). 
Three different development scenarios were proposed based on the level of 
forest transition interventions coupled with the reactions of key actors. The 
main criteria for timber VC assessment were justified based on the three 
pillars of sustainable development including (i) economic potentials; (ii) 
social benefits; and (iii) environmental improvement (e.g. Schneemann and 
Vredeveld, 2015) (Table 12). The evaluation of each criterion was based on 
literature reviews, empirical findings, and outcomes from further 
discussions with key informants.  
Table 12. Criteria for Acacia timber VC development scenario assessment 
Development 
scenarios  
Criteria  Assessment indicators 
1. Business as usual  
2. Fast transition   
3. Slow transition   
 
Economic potentials  • Cost-benefit structure  
• Profitability, export earnings 
and value addition  
• Implementation effectiveness  
Social benefits  • Labor provision  
• Poverty and income inequality 
• Social resilience  
Environmental 
improvement    
• Biodiversity  
• Soil quality 
• Local participation  
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CHAPTER 4  
RESULTS 
 
The major findings of this study are presented in the three papers. Paper One, 
Paper Two and Paper Three respectively respond to the first, the second and 
the third specific objective of this study. These papers are inserted in their 
original text as could be seen in the journal websites, but revised page layouts 
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4.1. Paper One: Asian Timber Value Chains-A Systematic Review 
and Research Agenda 
Journal: Forest Policy and Economics  
DOI: https://doi.org/10.1016/j.forpol.2020.102116 
Authors: La Thi Thama,b,*, Jürgen Pretzscha and Dietrich Darrc 
a Institute of International Forestry and Forest Products, Faculty of 
Environmental Sciences, Technical University of Dresden, P.O. Box 1117, 
01735 Tharandt, Germany. 
b Department of Economics and Business Administration, Vietnam National 
University of Forestry, Xuanmai, Chuongmy, Hanoi, Vietnam. 
c  Faculty of Life Sciences, Rhine-Waal University of Applied Sciences, 1 
Marie-Curie Street, 47533 Kleve, Germany. 
* Corresponding author 
Abstract 
Despite the increasing importance of timber products and the influence of 
the global value chain (GVC) concept on internationally active enterprises, 
the understanding of timber value chains' performance is limited. This paper 
systematically analyses current evidence from 31 studies on the arrangement 
and operation of Asian timber value chains (VCs) under the GVC 
framework. To achieve this, 16 indicators, including general publication 
characteristics, the chain participants, the allocation of activities, their effect 
on the ecosystem, and mode of governance and coordination were identified. 
Besides pointing out the potential impacts of Asian timber VCs on the 
environment and livelihoods, this review demonstrates that wood-based 
firms insert themselves into an interlinked network and consider their 
geographical scope, governance, cooperation and overall performance. Our 
findings clearly expose notable knowledge gaps and call for a broader 
geographic coverage, as well as more transparent and quantitative 
assessments. Further timber VC analyses should investigate the origins, 
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functions, operations and interactions of firms in these chains, and also 
integrate environmental and social aspects. 
1. Introduction 
In line with the growing timber demand driven by a rising global population, 
and the increasing preference for using renewable materials in the context of 
bio-economy strategies, the importance of forest and timber products has 
been increasing globally since the early 21st century (McEwan et al., 2019). 
As a result, timber supply from plantation forestry has emerged as an 
important substitute for timber harvested from natural forests (FAO, 2001), 
which so far satisfied most of the timber demand (Fenning and Gershenzon, 
2002; Midgley et al., 2017). Accounting for more than 46% of the global forest 
plantation area in 2015, Asia plays an important role in providing timber and 
timber products (FAO, 2016). 
Asian wood-based industries have undergone a substantial transformation 
since the 1950s. This process was driven by globalization and technological 
advancement, along with the decline of forest resources. For instance, China 
has become one of the biggest importers of wood and exporters of wood-
based commodities globally (Hongqiang et al., 2012). Although the 
integration into the global economy brings development opportunities, it 
also increases uncertainty and risk, dependence and competition for many 
Asian timber processors (Kaplinsky et al., 2008; Kaplinsky and Farooki, 
2010). In addition, the regulatory and institutional environment in many 
Asian countries is relatively less effective. For example, the institutions 
issuing and controlling business licenses and implementing business 
contracts in Cambodia, Indonesia, Laos PDR, the Philippines and Vietnam 
are poor (Buracom, 2014). This constitutes serious challenges for the long-
term development of the wood-based industry in Asia, and for the Asian 
economy at large.  
These difficulties are important aspects in global value chains (GVCs) 
research. Porter (1985) has initially introduced the value chain (VC) concept 
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which can be contained within a single geography or even firm. With 
accelerating globalization, the GVC has emerged in the early 2000s as a 
principal framework interpreting the configuration of global industries 
(Gereffi and Lee, 2012) and emphasizing how diverse activities or 
stakeholders create value by transforming and delivering a product or 
service from its inception to end-users (Gereffi et al., 2001). GVCs are 
typically structured into core activities such as supply, processing, 
distribution, end-consumption, and sometimes recycling. They are 
embedded into the surrounding environment described by government 
facilitation, rules or gender issues (Poschen et al., 2014). A defining criterion 
of GVCs is that they comprise activities which are distributed across the 
world (Golini et al., 2018). As such, this framework distinctively differs from 
the concepts of the supply chain, which highlights the physical flows of 
commodities (Zamora, 2016) and the global commodity chain concept, which 
considers the governance and performance of a supply chain under the 
influence of lead firms (Gibbon, 2001). The GVC framework has been applied 
to a wide range of sectors (Gereffi, 2014), including the forest industry. While 
research on general GVCs has yielded a lot of relevant insights, a thorough 
review of the findings of this literature stream is beyond the focus of our 
paper.   
The geographical focus of this paper is laid on Asia, the driver of global 
economy change recently (Kaplinsky and Messner, 2008), as the wood 
processing industry is a crucial contributor to the national economy in many 
Asian countries despite its contribution to deforestation and forest 
degradation (e.g. Tsujino et al., 2016). There exist a vast number of 
publications on forest-based product VCs in Asia. Yet, to the best of our 
knowledge no effort has been made to date to systematically investigate the 
sector from a GVC perspective. The current paper aims to fill this gap. We 
used the term “value chain performance” to access the actors, functions, and 
outcomes of the chain. We synthesized thirty-one studies under the GVC 
framework with a view to charting a future research agenda on this subject. 
Particularly, the specific objectives of this work are to (1) summarize and 
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assess the current literature in terms of general characteristics and major 
findings; (2) point out knowledge gaps and (3) provide guidance for future 
research. We believe that next to the scientific community, the results will be 
of interest to donors, policy makers and practitioners concerned with 
shaping the environment within which these value chains operate.  
2. Materials and methods  
Our review draws from mostly qualitative case studies on the involvement 
of Asian wood-based products in the global economy. Deploying rigorous 
search strategies and defined inclusion and exclusion criteria served to 
reduce bias in the selection of analytical indicators, publications and their 
analysis. When coding the data into categories, we took all existing evidence 
into account thereby duly acknowledging the case-specific conditions 
(Pipkin and Fuentes, 2017). While potentially obscuring quality differences 
between research (Cooper and Rosenthal, 1980; Graham, 1995), our 
comprehensive standards for inclusion and exclusion of studies as well as 
the high proportion of removals were effective in avoiding such problems 
(Pipkin and Fuentes, 2017).  
Our review follows the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines (Moher et al., 2010). The search, 
diagnostics, composition and conceptualization of the study were based on 
Petticrew and Roberts (2006) and Foli et al. (2015) and informed by 
qualitative content analysis according to Mayring (2010, 2000). 
2.1. Selection of studies 
We only considered publications written in English for this review. The 
search strategy included indexed as well as non-indexed journals, books, 
reports, theses and conference papers (Petticrew and Roberts, 2006). Our set 
of search terms referred to Asian wood-based products and GVCs (Table 1). 
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We designated the search period from 1990 to June 2018 in line with the 
growing popularity of value chain analyses (VCA) in the literature to date. 
After a publication was identified, we scanned its reference list and assessed 
all further applicable sources. The first test in Google Scholar (904 hits) 
demonstrated that the search terms were suitable to capture the publications 
of interest. The outcomes of consultation in other databases were: 399 
publications in the Web of Science, 357 publications in Science Direct, 296 
publications in Scopus, 105 publications in Globalvaluechain.org and 25 
publications in Cifor.org. Finally, 2086 studies were identified (Fig. 1). 
Table 1. Search terms used. 
Asian wood-based products AND  Global value chain 
(“Tropical” OR “Asian”) AND 
(“Timber” OR “Wood-based 
products” OR “Plantation forest” 
OR “Wood-based industry” OR 
“Furniture” OR “Wooden 
furniture”) 
 “Global value chain” OR 
“Global commodity chain” OR 
“Value chain” OR “Added 
value” OR “Value system” OR 
“Value network” 
 
After the elimination of duplicates, we screened the selected publications, 
focusing on their titles and abstracts. We accepted them for further review 
if their analyses referred to Asian countries and if they investigated VCs 
of timber products. The screening of full text permitted more rigorous 
selection. Studies that used the VC framework to explore the geographical 
scopes, interactions, operations and relative value between stakeholders 
were included for review. Publications were removed if they met one or 
more of the following exclusion criteria: 
• Did not contain relevant findings. 
• Discussed less than two VC stages. 
• Carried out or mainly focused on timber VC performance outside 
Asia. 
• Represented general guidelines, method description or forestry 
policy briefs. 
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• Presented large number of cases and lacked adequate depth of 
information. 
• When several publications were available for the same subject, only 
the latest research containing the most transparent research design 




Fig. 1. Screening process and number of publications identified in each stage. 
2.2. Data acquisition 
The publications were analyzed based on sixteen analytical indicators. The 
first group of indicators referred to basic descriptive publication 
characteristics, including year and source of publication, geographical focus, 
Publications collected from different information databases (n=2086) 
    Duplicates removed (n = 1058) 
Titles screened (n=1028) 
        Titles excluded (n= 717) 
• Not on value chain 
• Not on timber and timber products 
• Not in Asia  
Abstracts screened (n= 311) 
          Abstracts excluded (n= 215) 
• Not on value chain  
• Not on timber and timber products 
• Not in Asia  
Full text screened (n= 96) 
         Full text excluded (n= 65) 
• Full-text not accessible 
• Not suitable chains investigated  
Accepted studies for systematic review (n= 31) 
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themes, methodological approach, research strategies employed, research 
purpose and analytical steps covered in VCA. The second group of indicators 
referred to findings related to GVCs, specifically: stakeholders in timber VCs, 
location of timber VC activities, effect of timber commercialization on 
ecosystems, governance and coordination in VCs, value added and benefit 
distribution, potentials for livelihood development, processing operation 
and upgrading of timber VCs (Fig. 2). 
 
Fig.2. Topics covered in the literature review. 
3. Results 
3.1. Basic characteristics of the reviewed publications 
3.1.1. Year and source of publication  
The first pertinent study for this review was released in 2002. Twenty-four 
publications—77% of the reviewed sources, were published in 2009 or later 
(Fig. 3). 
Upgrading  
Timber value chain performance   
Economic and financial 
operation  
Impacts on environmental 
and social aspects    
Governance and 
coordination  





























Stakeholders Implications and Outcomes 
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Fig. 3. Cumulative number of full-text screened publications and output of forest 
products16 in Asia, 1990–2018. Source: Authors’ computation based on the databases 
of FAO and ITTO. 
The review period coincides with an accelerated growth of the Asian forestry 
sector (Lebedys and Li, 2014). For illustration, its output reached 
approximately 1.6 billion m3 in 2017 which was 2.7 times higher than in 1990, 
and 1.9 times higher than in 2003 respectively. During this time, the Asian 
wood processing industry has considerably expanded its market share in 
global timber product exports (Han et al., 2009; Vu et al., 2019) (Fig. 4). Along 
with the rapid development of the sector, other aspects that contributed to 
the increasing interest in Asia’s wood processing industry were the sector’s 
survival strategies during the 2008 global economic crisis, or the interaction 
of a rapidly developing wood-based industry and the decreasing forest 
cover. Likewise, the introduction of regulations that aimed to encourage 
more responsible forest management such as the ASEAN Declaration on 
Environmental Sustainability (2007) or the EU Timber Regulation (2010, 
effective from 2013) was accompanied by a growing body of literature. 
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Fig. 4. Wood furniture export value by countries, 2009–2016. Source: Authors’ 
computation based on the databases of Eurostat and ITTO. 
Approximately 60% of the reviewed studies were published in various 
indexed and non-indexed international journals (thirteen and five 
publications respectively). The journal with the highest numbers of 
publications were International Forestry Review (four papers) and Forest Policy 
and Economics (two papers). Thirteen publications were non-peer reviewed 
discussion/ working papers, theses, project reports or presentations.   
3.1.2. Geographical focus and themes 
There were remarkable differences with regard to the number of publications 
per country, which were not clearly linked to the size of the country’s wood-
based industry (Fig. 5). With sixteen publications, research predominantly 
focused on Indonesia, followed by Lao PDR (three publications). The 
reviewed studies document different forest cover change dynamics across 
Asia. For example, Indonesia’s forest cover has decreased by 34% since the 
1950s as a consequence of export-oriented log production, (Tsujino et al., 
2016). Similar trends were recorded from China, Lao PDR and Vietnam (FAO 
and RECOFTC, 2016). In contrast, China, Indonesia and Malaysia developed 
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considerable industrial timber plantations in response to the disappearance 
of natural forests (D’Amato et al., 2017; Permadi et al., 2018) which allowed 
them to become important suppliers of wooden furniture recently (Han et 
al., 2009; Ratnasingam and Ioras, 2005).  
 
Fig. 5. Number of publications included in this review and size of the primary 
wood processing industry17, by country, 2000–2017. Source: Authors’ computation 
based on the databases of FAO and ITTO. 
The reviewed studies mostly focused on timber production and 
manufacturing, while only one study paid attention to environmental 
aspects. The operations of wood-processing enterprises received more 
attention than timber suppliers reflecting the original interest of VC research 
in industry stakeholders (Table 2).  
Table 2.  Number of publications in particular themes. 
Country 
Themes  
Processing industry Timber production Environmental aspects  
Indonesia 12 5 0 
Lao PDR 2 3 1 
China 2 0 0 
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Malaysia 2 0 0 
Nepal 1 2 0 
Philippines 1 1 0 
Vietnam 2 2 0 
Bangladesh 0 1 0 
India 1 0 0 
Total 23 14 1 
 Note: Some studies addressed more than one topic. 
3.1.3. Methodology, research strategies and purpose and analytical steps  
Four methodological approaches are common in supply chain analysis: case 
study, survey, conceptualization and modeling (Kotzab et al., 2005). While 
nineteen studies employed one of these approaches, twelve publications 
used two of them. Seventeen studies exclusively applied a case study design, 
nine a combination of case study and survey design, two combined case 
study and conceptualization and one case study and modelling. In addition, 
there were two purely conceptual studies (Table S1).  
The documents were also classified in terms of the research strategy 
employed, thereby distinguishing between qualitative, quantitative and 
mixed-method (Bryman, 2006). We found that the majority of the 
publications were purely qualitative inquires (twenty-two publications), 
while nine studies deployed a mixed-methods approach. For the latter 
studies, we explored the predominating research strategy in accordance with 
Golafshani (2003) and found that, seven of them applied a qualitative 
approach as their main strategy, while only Andadari (2008) and Purnomo 
et al. (2009b) emphasized quantitative analysis. 
(Table S1) also describes the research purposes of the thirty-two reviewed 
papers. The most popular objectives in the analyses of timber VCs in Asia 
were exploration and explanation (sixteen and eleven publications 
respectively) followed by description (ten publications), while only one 
study aimed at prediction. 
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Four main analytical steps are typically distinguished in VCA and 
development: appraisal, developmental scenario formulation, 
developmental scenario application and management and assessment 
(Nang’ole et al., 2011; UNIDO, 2009). We found that the focus of the reviewed 
literature was on the first two of these four steps (Table S1). Most of the 
surveyed literature identified the main VC actors and described their 
characteristics, functions, operations, and interactions. The chain’s economic 
performance was reported using various indicators, such as: price, profit or 
added value. From these appraisals, a number of suggestions, policy 
implications or upgrading scenarios were derived. Furthermore, only one 
and four publications investigated how upgrading strategies were applied 
under real conditions and how the VC’s efficiency was controlled and 
assessed respectively. 
3.2. Timber value chains in Asia 
3.2.1. Value chain stakeholders  
Thirty publications described the various stakeholders engaged in the 
investigated VCs, such as: smallholders, traders, processors/ processing 
companies, retailers/wholesalers, end-users, while Pulhin and Ramirez 
(2016) referred to the various steps involved in the chain, such as: planting, 
exploiting, delivering, manufacturing and selling. However, more than half 
of the publications discussed only one or two of these VC segments (Table 
S1). Twenty-one studies investigated upstream activities and focused on 
socio-economic features of the producers, resource inventory, wood 
production, linkages from the timber production and commercialization. 
Thirty publications explored processing activities and concentrated on the 
functions of manufacturing participants in selected chains, the scale of their 
transactions, their interactions with other stakeholders, power relations and 
the economic and financial performance of their activities. Sixteen and six 
publications referred to the distribution and consumption stages 
respectively. 
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Among the external stakeholders, twenty-seven publications stressed the 
central role of governments, separating their regulatory (e.g. issuance of 
licenses and business permits, regulations: eighteen publications), from their 
supporting role (e.g. distribution of seedlings, improvement networking 
between actors: fifteen publications). Laws, regulations and government 
interventions affected VC performance positively, negatively or with mixed 
results (Fig. 6). 
 
Fig. 6. Reported impact of regulatory activities on VC performance. 
The most frequently reported issue was that regulation was too strict or 
complicated (eight publications), and increased transaction costs for VC 
stakeholders (five publications). As an illustration, Maraseni et al. (2018) and 
Perdana et al. (2012) estimated the regulatory costs for village traders as a 
proportion of their total costs at 7% and 10% in the Lao PDR and Indonesia 
respectively. 
3.2.2. Location of value chain activities 
Nine publications stressed the importance of imported raw material apart 
from domestic supply. Yet, only Dong and He (2018) described the timber 
imports to China from Myanmar in detail. Further sources of timber imports 
were Cambodia, Indonesia, Lao PDR, Malaysia, Myanmar, New Zealand 
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and Russia. However, raw material from Southeast Asia faced uncertainty 
given the increasing legal restrictions on exploiting natural forests (Bien et 
al., 2006). 
Wood-based products were sold at domestic and international markets with 
the EU (twelve publications), US (eight publications) and Japan (four 
publications) being top destinations. While countries such as Vietnam 
(Hanh, 2009), China (Wan et al., 2015) or Malaysia (Boon-Kwee and 
Kanagasundram, 2012; Zakaria et al., 2014) primarily served export markets, 
around 70%-93% of India’s Rubber (Hevea brasiliensis) wood products were 
consumed domestically (Zachariah, 2008). Also Indonesia’s wood-based 
sector shifted focus from export to the domestic market due to the global 
economic crisis in 2008 (Purnomo et al., 2014). Asian timber processors faced 
various market challenges, among them tough competition, high standards 
related to consistent workmanship, origin certification or product quality 
(seven publications), product design (three publications) and delivery time 
(three publications) in the globalized markets. In domestic markets, 
problems with delivery time (Purnomo et al., 2009a) and a lack of market 
research expressed (Israel and Bunao, 2017) were noted. 
Almost all reviewed studies outlined the activities of Asian VC stakeholders 
in the primary production and manufacturing tiers of the GVCs, while 
design and branding were in the hand of global lead firms (eight 
publications). However, not all processing enterprises were able to 
internationalize due to existing or perceived entry barriers to international 
markets (three publications). There were, for example, difficulties in 
developing marketing strategies effective and competitive in international 
environments (Israel and Bunao, 2017). 
3.2.3. Timber product commercialization and ecosystem effects 
Most publications focused on timber plantations of, e.g.: Tectona grandis 
(seventeen publications), Acacia spec. (five publications) and Swietenia spec. 
(four publications). The reported prices varied between species, years and 
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countries studied, and primarily were affected by the cutting cycle (three 
publications); log quality (nine publications); timber supply (two 
publications) and harvesting and transportation costs (five publications). For 
instance, Indonesian Teak wood at piton size was marketed at around 
US$/m3 36.28 and A2-quality-wood (diameter = 22–28 cm) at up to US$/m3 
288.15 in 2012 (Putri 2013)18. Timber prices for these assortments were 
considerably lower in Lao PDR ranging from US$/m3 18.45 to US$/m3 150 
(Maraseni et al., 2018; Midgley et al., 2012; Mohns et al., 2011). 
While timber product commercialization generated benefits to chain actors 
(Poschen et al., 2014; Sunderlin et al., 2005), seven studies outlined negative 
effects, such as air pollution or forest resource overexploitation. In these 
cases, benefits accruing to chain stakeholders were only short-lived 
(Andadari, 2008; Loebis and Schmitz, 2005; Posthuma, 2004), particularly 
when tree growers (Ewasechko, 2005) and processors lacked an 
understanding of environmental issues (Wan et al., 2015). Of the thirty-one 
studies, only one reported the introduction of payment for supporting and 
regulating ecosystem services in Lao PDR which, however, faced difficulties 
related to sourcing and controlling these funds (Midgley et al., 2012). 
Fourteen publications mentioned the increasing interest of VC stakeholders 
in timber certification, such as Forest Stewardship Council (FSC) without 
providing detailed account. 
3.2.4. Governance and coordination 
Seven publications highlighted that wood-based VCs, especially for 
furniture, were buyer-driven. Zachariah (2008) investigated a producer-
driven chain that permitted more power to the processing enterprises. 
Further power holders in the investigated VCs were government agencies 
 
18 In 2012, 1 USD = 9,370.12 IDR. 
(Source: https://www.ofx.com/en-au/forex-news/historical-exchange-rates/yearly-average-rates/, 
accessed on 20th December 2019) 
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(two publications), domestic exporters (two publications) or processor 
associations (three publications). 
Eleven publications explored the vulnerability of small and medium 
enterprises (SMEs) in the processing tier vis-à-vis other chain stakeholders. 
A lack of market information, marketing networks and processor 
associations negatively affected these SMEs. In contrast, large enterprises 
were more successful in accessing and controlling markets (six publications). 
Consequently, SMEs acted as subcontractor manufacturers in clusters (four 
publications). Similar findings were reported for timber suppliers. Seven 
publications stressed the powerlessness of mostly small-scale timber 
producers, which resulted from their poor market access and lack of 
producer organizations. Traders typically acted as direct buyers and upper 
hands in timber transactions, and actively coordinated with other chain 
participants (nine publications). 
VC governance and coordination were considerably affected by market 
conditions. Fierce competition stimulated the stakeholder cooperation 
(Geliert, 2003; Irawanti et al., 2017; Mohns et al., 2011), but also escalated 
industry fragmentation (Ewasechko, 2005). India’s Rubber wood VC 
changed from buyer-driven to producer-driven in response to an increase in 
veneer and plywood demand (Zachariah, 2008). 
3.2.5. Value added and benefit distribution 
Five studies described the imbalance in power and benefit distribution 
between domestic and foreign VC stakeholders. Four of these publications 
found that downstream stakeholders that managed marketing networks 
captured most of the value created. For example, Posthuma, (2004) 
demonstrated that the foreign marketing actors in buyer-driven furniture 
VCs generated 54% to 58% of the total added value. Two other studies 
compared the benefit distribution in timber VCs in Lao PDR and Indonesia 
and found that, foreign buyers realized up to 59%–61% of benefits created 
(Mohns et al., 2011; Purnomo et al., 2009b). In contrast, with 35%–40% of 
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consumer prices, processing enterprises obtained the highest share in a 
producer-driven chain in India (Zachariah, 2008) illustrating the impact of 
chain governance on the VC participants’ attainment. 
Four publications investigated the benefit distribution among domestic VC 
stakeholders and found that manufacturers obtained larger benefits 
compared to traders or timber growers. For example, a processing company 
in Lao PDR with an annual capacity of 350 m3 round wood equivalent of final 
products had a profit-investment ratio of 28%19, while the timber traders’ 
profit-investment ratio was only 3.6% (Maraseni et al., 2018). There was no 
evidence that processors were less powerful than timber producers; yet 
among the processors, benefits were asymmetrically distributed (Irawati et 
al., 2009; Purnomo et al., 2016, 2009b). For example, while small-scale 
processors received only 3.6% of the surplus value in the Indonesian 
furniture VC, the large-scale stakeholders’ benefits were approximately three 
times higher. 
Approximately half of the reviewed publications investigated the role of 
middlemen in VCs. Traders primarily made cash payments to producers at 
the harvesting place, or even advance payments (five publications). This 
gave them control over the timber price (ten publications). Hence, 
middlemen obtained a bigger part of the benefits compared to tree 
cultivators. Growers obtained a fairer share of benefits in ‘direct’ VCs that 
involved producer groups created with support of NGOs and international 
buyers (Irawanti et al., 2017). In such chains, the growers’ benefits increased 
by 7% for uncertified and 35% for certified timber respectively. Middlemen 
typically covered the costs of purchasing, harvesting and transferring the 
timber to the point of sale (thirteen publications) resulting in substantial 
transaction costs (five publications). For example, the timber traders’ 
transaction costs were between US$/m³ 16.57 and US$ 157.64/m³ for logs of 
10–25-years old Teak in Indonesia (Perdana and Roshetko, 2015), and even 
higher under unexpected circumstances and changing markets. Thus, five 
 
19 Profit investment ratio (%) = (Profit per unit of final product/Cost per unit of final product) *100. 
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studies highlighted that the middlemen’s share in benefits reflected the risk 
they had to bear in timber commercialization. 
3.2.6. Potentials for livelihood development 
In the reviewed literature, the raw timber generally originated from 
plantation forests, such as: smallholder agroforestry or farm orchards 
(twelve publications), commercial plantations (eleven publications) or state-
owned forest enterprises (eight publications). Fourteen publications exposed 
the contribution of timber production to the growers’ subsistence versus 
commercial uses. However, efforts to describe and quantitatively analyze the 
producers’ livelihood strategies were rare. Only Bien et al. (2006), Midgley et 
al. (2012) and Perdana et al. (2012) reported the average percentage of forest 
income in total household earnings, which ranged from 25% to 59%. In 
addition, Maraseni et al. (2018) evaluated the net present values of Teak 
plantations with a rotation of 18 and 24 years, which were US$/ha 608 and 
US$/ha 1659 respectively. Timber was normally sold as standing trees (nine 
publications) or harvested prematurely to fulfill urgent cash needs (nine 
publications). For example, in Wonogiri district, Indonesia, smallholder 
producers preferred a cutting cycle of 5–10 years over the ideal rotation of 25 
years (Putri, 2013). In addition, poor plantation management (Maraseni, et 
al. 2018; Mohns et al., 2011; Perdana et al., 2012) limited the effectiveness of 
smallholder woodlots and farm orchards in poverty reduction given lower 
timber quality and price (eight publications). 
Fourteen publications showed that wood-based industries promoted 
livelihoods, using income (eight publications) or indirect indicators, such as 
number of jobs or firms created, or volume of logs processed (twelve 
publications). Purnomo et al. (2014, 2009a) recorded approximately 30% 
higher household income for furniture processors compared to the average. 
Four publications reported wage levels in the timber VCs, which differed 
across jobs and regions. For example, a sawmill operator received US$/day 
3.93 in the Philippines (Pulhin and Ramirez, 2016), which was lower than the 
wage rate of US$/day 4.76 for a log sawing pattern controller, but slightly 
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higher than the wage of US$/day 3.85 in a four-people band saw business in 
Indonesia (Irawanti et al., 2017). Ewasechko (2005) investigated decreasing 
salary levels in the Indonesian furniture industry in response to increasing 
global competition. When labor costs decreased, many employees had to 
find new jobs. The widespread lack of employment contracts (four 
publications) increased vulnerability and worsened working conditions in 
the wood-based industry. Six studies from India, Indonesia, Lao PDR, Nepal 
and Philippines stressed that wood-based VCs created business 
opportunities for seedling suppliers, timber harvesters, transporters and 
other chain stakeholders without, however, providing quantitative accounts 
of these opportunities. 
3.2.7. Processing operations  
The reviewed studies demonstrated that the timber VCs in Asia were 
heterogeneous and diversified as products of low and high value added, as 
well as of primary and/or secondary processing were covered. Furniture 
products received the highest attention and were studied in twenty 
publications, followed by plywood (five publications) and flooring (four 
publications). Other products included edge-glued panel boards, veneer, 
woodchip, molding, window frames, ceiling timber, construction timber and 
sawn timber (only one or two publications each). 
Zachariah (2008) analyzed the business performance for primary and 
secondary Rubber wood processing companies. On average, the value added 
per product and the gross output of secondary processors were 57% and 
9.3% higher than those for processors of plywood, the most important 
primary product. Notwithstanding, plywood production was profitable 
(profit investment ratio: 9.85%) while secondary processing was unprofitable 
(-5.3%) due to lower capacity utilization, higher capital expenditures and 
inappropriate management. Andadari (2008) examined the business 
performance of wood furniture manufacturers in central Java. While external 
factors, such as economic conditions, competition and local coordination did 
not clearly link to business performance, education level and English ability 
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of the manager, marketing strategy and international linkage determined 
business success in large and medium enterprises. Higher formal education 
and experience of the entrepreneur were crucial success factors in smaller 
companies. However, most of the reviewed publications did not discuss such 
factors profoundly, and attention was mainly laid on production costs and 
technology-related issues. 
Many of the reviewed studies presented cost structures emphasizing on 
labor (five publications) and material costs (ten publications). In absence of 
detailed enterprise-level indicators, including capital intensity, cost 
structures remained largely illustrative. Labor costs (US$/day 33.08) were the 
biggest item of total production costs20 for a wood processing firm in 
Indonesia, which processed 40 m3 of Teak and 80 m3 of Mahogany wood 
annually (Putri, 2013); while they were the second biggest item (US$/day 
181.27 corresponding to 31% of total costs)21 for a company with an annual 
capacity of 500 m3 of Teak wood in the Lao PDR (Maraseni et al., 2018). Three 
publications illustrated the negative impact of high or increasing labor costs 
on company success. With 34%–75% of total expenditures, material costs 
represented the largest cost item for processors in the Lao PDR and Indonesia 
(Andadari, 2008; Loebis and Schmitz, 2005; Maraseni et al., 2018). In contrast, 
processors from India, Malaysia and Nepal could decrease their production 
costs when they used more abundant materials such as Rubber wood. Two 
publications illustrated how rising production costs reduced the processors’ 
competitiveness. 
Nine studies reported that wood processing enterprises used improper 
technologies, outdated production tools and a low level of automation due 
to capital shortage (Pulhin and Ramirez, 2016), inappropriate business 
strategies (Zachariah, 2008), weak technology research and development 
(Boon-Kwee and Kanagasundram, 2012; Zachariah, 2008) or a lack of support 
 
20 In 2012, 1 USD= 9,370.12 IDR. 
(Source: https://www.ofx.com/en-au/forex-news/historical-exchange-rates/yearly-average-rates/, 
accessed on 20th, December 2019). 
21 The review team assumed that 1 working year = 365 days. 
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(Hanh, 2009). These facts decreased productivity, limited product 
standardization, diversification and management (four publications). On the 
other hand, Malaysian and Indonesian firms gained access to machinery and 
equipment from their integration in a cluster (Midgley et al., 2012) or the 
outsourcing of production (Andadari, 2008). 
3.2.8. Upgrading 
According to Humphrey and Schmitz (2002), economic entities can upgrade 
through process, product, functional and inter-chain upgrading. Besides 
that, two further types of upgrading named horizontal (Coles and Mitchell, 
2011) and vertical cooperation (Coles, 2011) have been described. In this 
review, we considered all these forms of upgrading. 
Of the thirty-one studies, seven investigated innovation competence in firms 
and its effects on their strategic business development and upgrading. For 
example, through functional upgrading, Vietnamese furniture enterprises 
have successfully expanded export (Hanh, 2009). The strategic transition of 
Chinese firms from non-brand to original brand manufacturing was linked 
to larger production volumes and a growing importance of immaterial 
resources (Wan et al., 2015). In comparison, evidence of product and process 
upgrading was limited (Andadari, 2008; Zachariah, 2008). Three and one 
publications respectively discussed the creation of SME associations and 
partnerships between timber processors and buyers as a strategy to upgrade 
timber VCs in Indonesia. 
Selected studies also addressed the role of external support in upgrading 
processes, particularly the role of buyers (six publications) and domestic 
institutions (three publications). The function of international buyers on VC 
upgrading differed between cases. Four studies found such actors provided 
considerable incentives for innovation in the Indonesian industry. Others 
found that the innovation ability of firms did not depend on oversea buyers, 
but rather their interactions within their own cluster (Boon-Kwee and 
Kanagasundram, 2012). Foreign buyers control on design potentially 
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restricted the upgrading of processors in Indonesia (Posthuma, 2004). 
Several studies found a positive relationship between industrial upgrading 
and support policies. For example, the Indian Rubber Board or the Malaysian 
Rubber Wood Furniture Industrial Park provided technical advice, expertise 
and financial support for technological upgrading (Boon-Kwee and 
Kanagasundram, 2012; Zachariah, 2008). Notwithstanding, such support 
was generally of limited impact.  
4. Discussion 
4.1. Conceptualization of Asian timber value chain 
The structure of timber VCs was shaped by the specific product 
characteristics and socio-economic, political and environmental conditions. 
In Bangladesh, India, Indonesia, Lao PDR, Nepal and the Philippines, the 
involvement of various levels of middlemen resulted in rather complex 
timber VCs. NGOs and foreign buyers aimed to improve VC efficiency 
through directly linking timber producers to processing firms, such as in 
Indonesia 
The Asian wood-based sector was well integrated into the global economy. 
While timber raw materials were partially sourced from abroad, Asian 
timber products were marketed in domestic and international markets. For 
the most common product, wooden furniture, a notable export expansion 
was observed for China, Malaysia and Vietnam. In contrast, export volume 
and value of the Indonesian and Filipino wood furniture sectors decreased 
due to increasing global competition. Other countries, such as India 
indicated growing exports, however their overall contribution to the world 
market was modest. 
The influence of governments on timber VCs differed across Asia. For 
example, government bodies exercised strict political and business control in 
Indonesia and Nepal. In contrast, there was no evidence of governmental 
involvement in timber VCs in Bangladesh. While government regulations 
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had a negative impact on VC performance in some cases, positive effects 
were reported as well. To sustain the timber supply for their wood-based 
industries, governments of China, Indonesia, Lao PDR, Malaysia, the 
Philippines and Vietnam enacted an export ban for timber logs or 
encouraged the expansion of plantation forests, commonly achieved through 
smallholder plantations (Lao PDR, Vietnam), community forests (Indonesia, 
Nepal, Philippines) and agroforestry (Bangladesh, Lao PDR). Next to their 
support for plantation forestry, governments also supported timber 
processors or the wood-based industry at large. For illustration, 
governments assisted the establishment of SME association (Indonesia), 
released cluster policies (Malaysia), invested in infrastructure (Lao PDR, 
Vietnam), etc. These efforts contributed remarkably to the protection of 
natural forest, the development of domestic wood-based industries and the 
improvement of livelihood (De Jong et al., 2018; FAO, 2018; Pirard et al., 
2016) 
We noted that wood-based industries in Asia generally followed a cost 
leadership strategy involving mass production of standardized low-value 
products with low diversification potential. While the value creation in the 
chains cannot be generalized easily, the asymmetrical benefit distribution 
between chain participants was noted in most cases. SMEs and small-scale 
producers normally benefited the least in their chains, demonstrating the 
urgent need for VC upgrading, which was effective in China, India, 
Indonesia and Vietnam. 
4.2. Critical assessment  
4.2.1. Year and source of publication  
The GVC concept has widely been applied to study the interactions of VC 
actors, the distribution of benefits and stakeholder performance in the chain 
(Bolwig et al., 2010; Gereffi and Lee, 2012). While general VC literature was 
proliferating after Porter’s seminal work, the first study relevant for our 
review was only released almost 20 years later. A similar finding was 
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reported by Clay and Feeney (2019) who recorded limited academic attention 
on agricultural VCs. Furthermore, most studies were not published in peer-
reviewed journals. While the potential contribution of grey literature to 
knowledge creation has been generally recognized (Mahood et al., 2014), the 
scientific rigor and hence validity of such materials often remain low (Paez, 
2017). Thus, the popularity of non-reviewed papers, while pointing at the 
limited scholarship in this subject, also represents a hindrance with regard to 
quality assurance and the dissemination of available scientific evidence. In 
light of the increasing interest in Asian timber VCs, more high-quality 
research is urgently needed.  
4.2.2. Geographical focus and themes 
Although nine Asia countries were covered in this review, there were 
unequivocal geographical biases. Most of the research interest was centered 
on Indonesia while other suppliers of wood-based products, such as China, 
Malaysia and Vietnam received only modest attention. There was not even a 
single publication on Thailand or Myanmar despite their considerable timber 
processing sectors (FAO, 2009; Htun, 2009). This may reveal the preferences 
of individual researchers, choices of research grant agencies, or national 
research priorities (Reed et al., 2017). However, this fact currently restricts a 
more complete delineation of the sector. Hence, more studies are needed that 
explore the timber VCs in currently under-researched geographies.  
4.2.3. Methodology, research strategies and purpose, analytical steps  
The prevalence of case study research among the reviewed publications 
illustrated the authors’ efforts to profoundly understand the timber VCs in 
their local contexts and to build related theory (Woodside, 2010; Yin, 2003). 
Most studies followed a qualitative rather than quantitative research 
approach. While this facilitated a detailed description of the phenomena and 
their implications, it simultaneously limited generalizations beyond the 
single case (Atieno, 2009; Queirós et al., 2017). Thus, future research on Asian 
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timber VCs should deliberately examine alternative research paradigms and 
more frequently consider quantitative approaches. 
In line with the increasing scholarly interest in Asian timber VCs and the 
limited knowledge on this topic, exploration was the most prevalent research 
purpose. While such studies support formulation of new research questions 
(Neuman, 2014), the paucity of descriptive, explanative and predictive 
studies currently limits the intellectual understanding of the research topic 
and illustrates the need for more such research on timber VCs in Asia.  
As argued by Kaplinsky (2000) and UNIDO (2009), the VCA methodology is 
useful for identifying political interventions towards rural and economic 
development. By analytically separating the VC into its components, VCA 
supports a clearer understanding of the chain and the formulation of 
appropriate improvement strategies addressing the roles of market 
participants, policy makers or donors. However, such aspects were hardly 
considered in most of the reviewed studies. Further research should, 
therefore, strengthen efforts to derive interventions aimed to improve the 
performance of the Asian timber VCs. 
4.2.4. Value chain stakeholders  
This review found that studies in Asia did not lay equal concern on all chain 
stakeholders but often only considered one or two VC stages. This restricted 
the scope of recommendations to improve the sector (Ugochukwu et al., 
2012). For example, while the literature emphasized the role of end-
consumers, it often ignored their linkages with the manufacturing 
enterprises. This suggests ample room for further research on these 
stakeholders. In addition, although the market system was examined in most 
publications, discussions mainly focused on the role of governmental 
stakeholders (Seuring and Müller, 2008). Finally, we found that both men 
and women supported different segments of the chain corroborating results 
from other sectors (Tallontire et al., 2005). However, information on the exact 
contributions of women to the VCs and on how their participation affected 
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their livelihoods was lacking (Bolwig et al., 2010). To answer these questions, 
more research taking an explicit gender focus is needed. 
4.2.5. Location of value chain activities  
According to the reviewed studies, the role of Asian countries in relevant 
wood-based VCs was often limited to the provision of raw timber and cheap 
labor, while global lead firms contributed capital, technology, product 
design and management. While such evidence originated from specific 
examples, more general analyses of the global timber VCs are yet to be made 
(Mudambi and Puck, 2016). Of interest are studies explicating the 
determinants for locating VC activities in particular geographies and the 
involvement of firms and governments in these decisions (Hernández and 
Pedersen, 2017); and the impact of recent international trade agreements and 
their countermovement of regionalization on these VCs (Rugman et al., 2009; 
Urata, 2002). In addition, further research should investigate how wood-
based enterprises in Asia adapt to the business environments, market 
standards, regulation and customer expectations in foreign markets (Gupta 
and Govindarajan, 2001). Our review also showed that studies on markets 
and marketing channels of Asian wood-based products were rare (Pretzsch 
et al., 2014). Future research should address these points. 
4.2.6. Timber product commercialization and ecosystem effects 
We found a considerable lack of research interest in the environmental 
consequences of wood-based industries and VCs, which was particularly 
astonishing given the clearly visible negative impacts of excessive timber 
exploitation across Asia (Darr et al., 2014). Various instruments and 
strategies have been deployed at the local, regional and international levels 
to decrease the negative environmental impacts of forest management, such 
as reforestation and plantation forestry programs, sustainability certification, 
national legislation or international agreements. Of all these aspects, 
literature focused mostly on FSC certification. Despite its long history in 
Southeast Asia (Flanagan et al., 2019) or elsewhere (Morris and Dunne, 2004), 
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its potential for environmental and livelihood improvements remains 
ambiguous (Flanagan et al., 2019; Morris and Dunne, 2004). We therefore 
strongly suggest that the relationship between forest-based VCs and the 
ecosystems should be analyzed in more detail, particularly with regard to 
their capability to provide raw materials and ecosystem services in the 
future, notwithstanding the challenges related to forecasting such 
interactions (Carpenter, 2002).  
4.2.7. Governance and coordination  
Our findings illustrated that stakeholders of the VCs varied with regard to 
their influence over other chain actors. The more information and market 
access the stakeholders had, the more powerful they were (Bair, 2005; Rehme 
et al., 2015). Furthermore, VC governance and coordination within the chain 
determined its structure, power relations and benefit sharing among 
stakeholders, and vice versa (Altenburg, 2006; Gereffi et al., 2005). 
Nevertheless, the literature mainly focused on how firms operated in the 
timber VCs, including their power at specific nodes. Less investigated was 
the relationship between their VC involvement and overall firm 
performance, exposed inter alia in the trade-off related to (over-)abundance 
of information and supplier options in the global economy (Chiu, 2014; 
Hernández and Pedersen, 2017). Future analyses should therefore examine 
how firms respond to their involvement in distinct functional VC nodes. VCs 
are embedded in dynamic environments (Frazzon et al., 2015; Rojo et al., 
2018) and their structure and function adapt continuously (Dolan and 
Humphrey, 2004). However, current literature has hardly viewed the Asian 
timber VCs from such a dynamic perspective. This calls for further research 
on the evolution of timber VCs and their governance and coordination 
mechanisms (Hernández and Pedersen, 2017). 
4.2.8. Value added and benefit distribution  
VCA serves to understand how value is generated and appropriated at the 
various VC steps during the production process of a good or service (Bellù, 
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2013; Poschen et al., 2014). Although the reviewed literature frequently 
investigated the benefit distribution among VC stakeholders, it lacked 
methodological rigor given that price and profit were often used as proxies 
for value added (Gereffi et al., 2001). This was also a common problem in 
VCA elsewhere (Aoudji et al., 2012; Guritno, 2018). The lack of a coherent 
approach combined with the paucity of quantitative evidence clearly limited 
the comparison between cases. Future work will therefore require greater 
efforts in these aspects. Besides that, most studies viewed the role of 
middlemen generally negatively thereby potentially overlooking their 
contributions to the VC (Ribot and Peluso, 2009). Future research should 
further explore how timber producers can access markets without the 
support of middlemen and how profitable the middlemen’s activities are 
under varying local conditions (Poschen et al., 2014).  
4.2.9. Potentials for livelihood development  
This review highlighted the importance of forest product VCs for livelihoods 
in Asia corroborating similar reports from elsewhere (Angelsen et al., 2014; 
Pretzsch, 2005). However, the literature primarily investigated the direct 
contributions of VC activities to household incomes, e.g. through salaried 
employment, while hardly including other benefits. Thus, uncovering the 
effects of timber-related businesses on poverty alleviation, household 
nutrition, gender equality qualified employment and similar aspects, 
particularly using quantitative approaches, remains an important task for 
future research. Moreover, as the focus was primarily on the production 
stage of the VCs, further studies should investigate such questions for 
downstream stages of the chain, such as processing or transportation. 
4.2.10. Processing operations  
Despite the vibrant development of the Asian wood-based industry, the 
literature hardly investigated cost levels and technical aspects of processing 
operations. Aspects such as marketing strategies (Leonidou et al., 2002), 
capital incentives (El‐Sayed Ebaid, 2009) or innovative capacity (Alegre and 
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Chiva, 2008) were only partially covered in existing studies. Furthermore, 
scholars mainly conducted research at the industry level rather than the level 
of individual enterprises (Crepon et al., 1998). Another apparent gap was 
that the reviewed publications did not investigate the diverse competitive 
strategies of timber processing enterprises despite the increasing competitive 
pressures in the timber industry (Sathre and Gustavsson, 2009) executed, for 
example, by Chinese or recently Vietnamese manufacturers based on their 
available workforce at low labor cost (Han et al., 2009; Hoang et al., 2015). 
Hence, the transition from low-value to higher-value products may be an 
appropriate response (Sathre and Gustavsson, 2009). Such topics merit 
further investigation in light of the aspired development of the timber 
processing sector in Asia. 
4.2.11. Upgrading  
The reviewed literature documented the upgrading trajectories of small-
scale local wood-based processors. However, since upgrading happens in 
response to specific forms of chain governance (Golini et al., 2018), studies 
are needed that scrutinize the effect of such factors on upgrading capabilities 
and outcomes. In addition, research on industry clusters, even if limited in 
number, revealed the factors that contributed to enterprise development 
(Grzegorzewska et al., 2014; Lin and Sun, 2010) in the context of industry 
upgrading, which was also described by Trienekens (2011) for agricultural 
VCs. Further work should draw from theories on industry clusters and GVCs 
to explore the upgrading of wood-based firms. Moreover, this review 
illustrated the importance of lead firms in upgrading activities (Azmeh and 
Nadvi, 2014). However, the question remains how firms improve their chain 
position and performance. Future work should therefore elucidate the role 
of lead firms in this context. Furthermore, sustainable chain management 
does not only require economic but also social and environmental 
improvements (Gimenez et al., 2012; Lund-Thomsen and Lindgreen, 2014). 
Current research has investigated the economic, social and environmental 
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upgrading in conjunction (Gereffi and Lee, 2016; Golini et al., 2018). Yet, 
more studies are required that pursue such lines of research. 
4.3. Limitations of the review  
While we believe that this review provides useful guidance to improve 
timber VCs in Asia and orientation for future research, we are also aware of 
its limitations. For one, our review only included literature published in 
English, which potentially introduced some bias to our analyses. Thus, 
further reviews should extend to publications in other languages, such as 
Chinese or Vietnamese to complement our findings. In addition, the results 
presented are specific to the nine Asian countries covered in the literature. 
Expanding the analysis to other geographies within and beyond Asia, such 
as Thailand, Myanmar, Japan or the Republic of Korea is therefore 
recommended. Furthermore, this review presented a largely cross-sectional 
perspective. Future work should therefore aim to capture a more dynamic 
picture of Asia’s participation in global timber VCs. Lastly, the considerable 
variability of research designs, objectives and methods used, as well as the 
scarcity of quantitative indicators posed limitations to generalizing universal 
insights from the reviewed studies. Despite such challenges, the strict and 
transparent review methodology and clear analytical categories that we 
adopted proved useful in scrutinizing the state of knowledge and in 
advancing the research agenda on timber VCs in Asia. 
5. Conclusion 
We reviewed thirty-one publications to illustrate the state of research on 
Asian timber VCs. Our findings indicated that (i) the volume of studies in 
this field was limited, and (ii) the studies suffered from biases related to 
geographical distribution, methodological choice and research attention. 
With their increasing participation in the world market, Asian wood-based 
firms were required to reorganize their activities in response to competitive 
pressures. This involved strategic decisions with regard to locating their 
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activities, targeting customers, coordinating with other market participants, 
etc. The resulting performance of the timber VCs were the central focuses of 
our work. Apart from exploring the arrangement of these chains, this review 
also demonstrated their global importance, given the fundamental position 
of Asian countries in supplying timber and timber products as well as their 
potential impacts on the environment and livelihoods.  
Furthermore, this review helped to identify the following suggestions to 
further develop the conceptual understanding and improve the performance 
of timber VCs in Asia:   
• There is the urgent need for more academic studies that expand the 
field of timber VCs, both geographically and thematically. 
• Participants at different nodes of the VC should be considered 
thoroughly in terms of their characteristics, functions and operation. 
Research integrating environmental and social concerns into the global 
timber VC framework is also needed.   
• Regarding the location of chain activities, chain governance and 
coordination mechanisms, more studies are required that explore the 
decision-making processes of firms, including the determinants of 
configuring their activities globally. In addition, as the VCs and their 
environment are dynamic, future research should explain how firms 
respond to these dynamics.  
• Globalization implies both opportunities and challenges for firms 
(Hernández and Pedersen, 2017). Thus, scrutinizing the upgrading 
process of timber VCs, especially in relation with relevant governance 
forms and business environment is an interesting line for further 
research.  
While the largely case-based nature of available empirical evidence and the 
diversity of conceptualizations and methodological approaches pursued in 
the literature does currently not permit far-reaching generalizations on 
wood-based VCs in Asia, the review nevertheless proved useful in terms of 
the following three aspects: Firstly, it identified a number of common themes 
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that equally affected wood-based VCs in several of the investigated Asian 
countries thereby potentially fostering learning and experience-sharing 
across countries and chains. Secondly, it consolidated the state of knowledge 
from a relatively fragmented scholarship thereby helping to direct additional 
research attention to the subject of Asian wood-based VCs, which will 
hopefully inspire further research on this important subject. Lastly, in 
pointing out the limitations of current research it provides the ground for 
more coherent and complete VC research in the future that can potentially 
yield further important insights into the functioning and performance of 
these chains in Asia.  
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Supplementary  
Table S1. Methodologies, research strategies, purposes, analytical steps and VC segments covered in the reviewed publications 
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1 Geliert (2003) Indonesia x    x    x x  x   x  x x  x 
2 Posthuma (2004) Indonesia x    x   x x   x x    x x  x 
3 Ewasechko (2005) Indonesia x x   x   x  x  x x   x x x x x 
4 Loebis and Schmitz 
(2005) 
Indonesia x    x    x   x   x  x x x x 
5 Bien et al. (2006) Vietnam x x     x  x   x x   x x   x 
6 Andadari (2008) Indonesia x      x  x   x x    x x  x 
7 Zachariah (2008) India x x     x x  x  x x   x x x x x 
8 Hanh (2009) Vietnam x    x   x    x   x  x x   
9 Irawati et al. (2009) Indonesia x    x     x  x x   x x x x  
10 Purnomo et al. 
(2009a) 
Indonesia x x   x     x  x x    x x  x 
11 Purnomo et al. 
(2009b) 
Indonesia x   x   x    x x x   x x x   
12 Melati et al. (2010) Indonesia x    x     x   x x x  x   x 
13 Mohns et al. (2011) Laos   x  x   x    x    x x x  x 
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14 Purnomo et al. 
(2011) 
Indonesia x  x  x    x   x x   x x x  x 
15 Midgley et al. (2012) Laos x    x   x    x x   x x   x 
16 Boon-Kwee and 
Kanagasundram 
(2012) 
Malaysia x    x   x    x x   x x x  x 
17 Perdana et al. (2012) Indonesia x x     x x x   x x   x x   x 
18 Putri (2013) Indonesia x x     x x x   x x   x x   x 
19 Chapagain et al. 
(2014) 
Nepal x    x   x    x x   x x x x x 
20 Islam et al. (2014) Banglades x x   x   x    x x   x    x 
21 Purnomo et al. 
(2014) 
Indonesia x x     x  x   x x   x  x x  x 
22 Zakaria et al. (2014) Malaysia   x  x   x    x    x x   x 
23 Perdana and 
Roshetko (2015) 
Indonesia x x   x     x  x x   x x   x 
24 Wan et al. (2015) China x    x   x    x x    x  x  
25 Aryal et al. (2016) Nepal x    x    x   x x   x x x  x 




x    x    x   x x   x x   x 
27 Purnomo et al. 
(2016) 
Indonesia x  x    x x  x  x x    x   x 
28 Irawanti et al. (2017) Indonesia x    x   x    x x   x x   x 




x    x   x    x x    x   x 
30 Dong and He (2018) China x    x     x  x x   x x   x 
31 Maraseni et al. 
(2018) 
Lao PDR x      x   x  x x   x x   x 
Total   29 9 4 1 22 0 9 16 11 10 1 30 26 1 4 21 30 16 6 27 
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Abstract  
Small-scale producers currently manage approximately half of the plantation 
forest area in Vietnam; and 80% of the plantation wood is processed into 
woodchips. To promote higher value uses of the plantation wood, the 
Vietnamese government has released a number of policies that aim at 
stimulating the domestic industry, especially the production of furniture and 
the development of timber value chains (VCs). This paper compares the 
financial and economic performance of three typical Acacia hybrid timber 
VCs, comprising woodchip, non-FSC furniture, and FSC-certified furniture 
in Thua Thien Hue province, central Vietnam. Data were collected from the 
interviews with 26 key informants, 30 timber producers, eight timber traders, 
one woodchip, and one furniture processing and exporting company. 
Results describe main actors in the analyzed timber VCs, their characteristics, 
functions, profits, and added value. The total added value is 26.3 USD/m3 in 
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the woodchip VC, 557.2 USD/m3 for non-FSC furniture, and 663.7 USD/m3 
for FSC-certified furniture. Our comparative analysis also shows that the 
woodchip VC is financially profitable. However, regarding economic 
aspects, its performance is lowest, while the FSC-certified furniture VC 
contributes fundamentally to economic development. This research proves 
useful for generalization in terms of the analytical framework and the 
phenomenon of interactions between economic, social, and environmental 
aspects. The approach of transition towards high added value products, 
which is expressed in our paper, can further be applied in other comparable 
contextual cases searching for sustainable utilization of timber and forest-
based products at large. A main theoretical proposition is proposed (P1) 
Stakeholders/VCs that face uncertainty or high competition in terms of 
essential resources and/or markets can enhance their financial performance 
through vertical and horizontal coordination. 
Keywords: Timber value chains; Added value; Forest certification; 
Upgrading; Wood-based industry 
1. Introduction 
The rapid expansion of plantation forests in Vietnam has induced the 
transition from net deforestation to net reforestation during past decades 
(Cochard et al., 2017; Meyfroidt and Lambin, 2009). Covering about 4 Mha 
or 28% of total forest cover in 2015, the area of planted forest was 1.6 times 
higher than that in 2006 and 5.4 times higher than in 1990 (Hoan, 2014). 
About half of the plantation forests are under the management of individual 
households normally holding less than 5 ha of plantation area, mentioned 
here as small-scale producers and make important contributions to the 
livelihood of millions of rural households (Maraseni et al., 2017a; Nambiar et 
al., 2015). Next to the environmental and social benefits, plantations play a 
considerable role in sustaining the raw material supply for the Vietnamese 
wood-based industry, especially after the release of legal restrictions on 
timber exploitation in natural forests in 2014 (Tham et al., 2018). Accounting 
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for approximately 40% of the total Vietnamese plantation forests in 2016, 
Acacia species, especially Acacia auriculiformis x Acacia mangium hybrids 
are popular and widely cultivated in central Vietnam (Harwood and 
Nambiar, 2016; Nambiar et al., 2015). This is mainly due to (i) their multi-
purpose use for both furniture and woodchip production (Phuc, 2013); (ii) 
their shorter rotation compared to other plantation species, for example, 
Pines (Nambiar et al., 2015); (iii) their fast growth reaching a mean annual 
increment between 10 and 25 m3/ha/year (Nambiar et al., 2015); and (iv) their 
ability as nitrogen-fixing species to reclaim and improve the quality of 
degraded land (Dong et al., 2014; Mendham and White, 2019). 
Driven by increasing global demand for timber products and notable foreign 
direct investments, the wood-based product manufacturing and export 
sector in Vietnam has developed rapidly. Of the more than 4000 timber 
processing firms registered in 2018, 35% were foreign-owned, joint-ventures 
or affiliated enterprises. Approximately 45% of all companies were involved 
in exports, contributing to the total sector's export turnover of 8.9 billion USD 
in 2018. The Vietnamese forest-based products are currently exported to over 
120 countries with the main destinations of USA (42.5% of revenue in 2018), 
Japan (12.9%), China (11.6%), Korea (10.2%) and the EU (9.6%) (MARD, 
2019). This makes Vietnam the fourth largest global furniture exporter and 
the largest woodchip exporter (Maraseni et al., 2017a; Phuc, 2013). 
Supporting factors are the country's large available workforce, low labor 
costs and the convenient geographical location (Hoang et al., 2015b). With 
the employment of more than 500,000 people, the sector contributes 
considerably to rural and overall national development (MARD, 2019; 
NEPCon and Forest Trends, 2018). 
High added value products such as wood furniture generated up to 70% of 
the total export turnover in the timber and timber product segment in 2017 
and caused a round wood requirement of 12 million m3 (MARD, 2019; Phuc 
et al., 2018a). While forest plantations yielded around 18 million m3 of round 
wood p.a., 80% of this volume was used for low value woodchips (Maraseni 
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et al., 2017b). Plantation owners preferred to grow smaller industrial wood 
because of the high demand for woodchips, low harvesting and 
transportation costs and relatively simple cultivation techniques (Maraseni 
et al., 2017a). In addition, the premature harvest was common among small-
scale producers to fulfill urgent cash needs despite the long-term negative 
consequences given the lower quality and price of harvested logs (Tham et 
al., 2020a). Hence, to meet the timber demand of the furniture processing 
sector, 9.7 million m3 of raw wood material were imported in 2018, primarily 
from Africa, the USA, Cambodia and the EU (MARD, 2019). However, the 
sourcing of wood materials from various destinations (Quyen and Nghi, 
2011) and the associated fluctuating raw material prices over time have 
negatively impacted the competitiveness of the Vietnamese wood furniture 
sector (MARD, 2015). Therefore, the government has introduced several 
policies directed at increasing the quality and quantity of the domestic 
timber supply and the promotion of the domestic wood processing industry, 
especially the furniture sector, e.g. through improving land tenure and 
cooperation of actors in timber value chains (VC) (Maraseni et al., 2017a; 
Nambiar et al., 2015). 
The geographical focus of this study was on north central Vietnam because 
of the concentration of timber processing firms as well as the largest areas 
and high cover rate of plantation forests in this region (Dong et al., 2014; 
Iwanaga et al., 2020). Existing literature has explored the performance of the 
timber production and processing sector in this region; yet, the focus of past 
research was mainly on technical aspects (e.g. Harwood et al., 2017) or 
financial performance of selected stakeholders (e.g. Maraseni et al., 2017b). 
Some studies have adopted the VC approach (Gereffi et al., 2001; Porter, 
1985; Poschen et al., 2014), however, detailed evidence on the performance 
of wood-based chains' actors, especially processing firms was lacking (e.g. 
NEPCon and Forest Trends, 2018; Quang et al., 2018). Besides that, profit was 
normally used as a proxy for added value leading to the lack of 
methodological rigor in VC analysis (e.g. Tan, 2011). To our knowledge, no 
efforts have been made to date to provide a reliable and accurate estimation 
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on value addition at different nodes of timber VCs despite the intended 
transition towards higher-value products. Therefore, this study thoroughly 
applies the VC framework to analyze the performance of three typical timber 
VCs in north central Vietnam, particularly regarding the creation of added 
value and the distribution of benefits between chain participants. Our 
overarching goal is to provide improved information for developing the 
plantation policy in Vietnam. Using information collected by Rapid Rural 
Appraisal (RRA) tools, we compare the VCs of woodchip and furniture not 
certified by the Forest Stewardship Council (FSC), and of FSC-certified 
furniture products. The FSC-certified timber VC was of our consideration as 
a response to a current trend of encouraging and expanding FSC-certified 
plantations in Vietnam, as well as strengthening the direct linkage between 
timber growers and processing firms (Auer, 2012; Maraseni et al., 2017a). The 
timber was produced in plantations of Acacia hybrids with a rotation of 5 
and 8 years. While the 8-year rotation was common practice for FSC-certified 
plantations, the shorter cycle was common for non-FSC woodchip and 
furniture products. The results of this study are of relevance for the scientific 
community, donors, policymakers and practitioners engaged in developing 
timber VCs and the forest-based products sector at large. 
2. Methodology  
2.1. Study site  
The fieldwork for the study was carried out in Thua Thien Hue province, north 
central coast region of Vietnam. This province is bordered by Quang Tri 
province in the North, Da Nang city in the South, Laos in the West and the South 
Sea in the East (Fig. 1). Its topography is diverse with almost all types of terrain, 
such as forested mountains, hills, and plains (Tong et al., 2012). Around 62% of 
its land area of 503,320 ha were covered by forests in 2016. More than 210,000 
ha of the total forest area are classified as natural forest and the remaining 
100,171 ha as planted forest. Occupying around 85,000 ha, Acacia hybrid 
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plantations contributed 4.2 million m3 timber in 2016, corresponding to >70% of 
the total timber supply from plantation forests (Tham et al., 2018). 
Fig. 1. Location of the study area: Thua Thien Hue province, central Vietnam 
(Source: Google Maps, 2020; OCHA, 2020).  
2.2. Data collection  
We applied different RRA tools, such as key informant interviews, in-depth 
interviews, group discussions and direct observation to collect qualitative 
and quantitative data. Secondary data was mainly obtained from the 
Vietnam Administration of Forestry, Vietnam Timber and Forest Product 
Association, local authority offices and enterprises' documents. Primary data 
was collected in two phases. The first phase, preliminary investigation, was 
from March to July 2018 mainly to assess the feasibility of research. The 
second phase, empirical data collection, was carried out from June to 
November 2019. Twenty-six key informant interviews were conducted with 
people who have had firsthand information and experiences on timber 
production and commercialization system in Vietnam and study area, such 
as experts in governmental offices and researchers. These interviews mainly 
focused on the (i) evolution of Acacia timber plantations and contribution of 
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this sub-sector to local and national development, (ii) key actors, their 
functions and integrations along VCs, and (iii) policy interventions and 
institutions related to timber production and marketing activities. The 
collected data were used to initially map timber VCs and adjust 
questionnaires for VC participants' interviews. 
In-depth interviews were conducted with various VC actors. The main 
interviewing topics were (i) general characteristics of interviewees, such as 
experience and drivers for participation in Acacia timber business, (ii) timber 
production, processing and commercialization of timber products as well as 
derived cost-benefit structure, and (iii) horizontal and vertical coordination 
along timber VCs. For farmers, a survey of 300 households, following a 
stratified random sampling approach, was carried out in six communes 
located in two Acacia timber production areas: Nam Dong and Phu Loc 
district. However, the survey results are being published in a separate article 
(Tham et al., 2020b). Of the interviewed producers, those with excellent 
communication facilities and demonstrating willingness to provide 
comprehensive information on timber production and trade were selected 
for further in-depth interviews. The selection lists were cross-checked with 
community leaders and representatives of forest association and/or producer 
groups. Finally, costs and benefits for producers were taken from 20 growers 
managing 52 ha of non-FSC Acacia hybrid plantations and 10 growers 
managing 48 ha of FSC-certified Acacia hybrid plantations. For traders, we 
mainly applied snowball sampling and chose eight timber traders who 
harvested and transported logs to processing companies. The interview 
mostly took place in private houses, on purchase trips or in the companies 
and lasted 3–4 h. A list of processing and exporting companies was provided 
by the provincial Department of Planning and Investment. To facilitate the 
cost-benefit and consequently added value calculation, we purposively 
selected two companies, one producing woodchips and one furniture, which 
were involved in both processing and exporting activities of Acacia wood-
based products. At the time of this study, there were four processing and 
exporting woodchip companies in Thua Thien Hue province with a 
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relatively comparable technological level. However, only one processing and 
exporting furniture company was functioning. In this paper, the selected 
chipping firm stood for the woodchip VC, while the furniture company 
produced both non-FSC and FSC-certified furniture products, and therefore 
engaged in the respective VCs. We spent 5–7 days in each company and 
deeply interviewed various employees, for example, director, accountant 
and production manager. The woodchip and furniture companies selected 
for this study were established 16 and 18 years ago and are well-experienced 
in the wood-based product business. In addition, they respectively 
accounted for 2.2% and 0.1% of the total national chip and furniture export 
revenue in 201822. While woodchip was exported to China (65%) and Japan 
(35%), markets for furniture products were the EU (50%) and USA (50%) 
(Table A1). 
Furthermore, eight group discussions and a number of direct observations 
served to validate the data collected through interviews. Participants in the 
group discussion included governmental officers, community leaders, 
producer association/group leaders, traders, companies, timber producers, 
researchers and practitioners. The additional focuses of these discussions 
were on (i) resource access and management, (ii) cooperation and integration 
between timber VC participants, including regulation and support services 
from government, (iii) roles of timber in rural development and trends for 
production and commercialization timber products, and (iv) constrains and 
potential interventions. 
2.3. Data analysis  
At the production stage of the VCs, costs and benefits were estimated 
according to the information provided by growers, including costs of 
 
22 Market share = (Company’s export revenue of woodchip (furniture)/Vietnamese total export 
revenue of woodchip (furniture)) *100.  
The Vietnamese woodchip and furniture export revenue in 2018 were estimated at 1,096,211,260 
USD (annual growth rate: 2.2%) and 5,844,535,775 USD (annual growth rate: 11.8%) respectively 
(Phuc et al., 2018b). 
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plantation, maintenance, harvesting and returns from timber sales. To 
facilitate added value comparison in the VCs, we assumed that the timber 
production followed a normal forest scheme (Leslie, 1966; Openshaw, 1980), 
in which plantation area is divided into 5 or 8 parts of equal size in 5 and 8-
year rotations, respectively, each part representing one age class. When one 
of these parts is harvested and reforested each year, timber growers obtain a 
more constant stream of annual income from their forest. While this model 
has not exactly been applied by timber growers in our case study, it was 
common that producers divided their plantations into smaller sections of 
different age classes to equalize income over the years. Besides operational 
costs, such as seedlings and fertilizer applications, the opportunity cost of 
land was included in the cost stream of producers as land rental value. 
Furthermore, the opportunity cost of maintaining inventories on the ground 
was considered given that timber production is a capital acquiring process 
(Yin et al., 1998; Yin and Newman, 1997). According to Binkley (1993) and 
Yin et al. (1998), the opportunity cost of maintaining inventories can be 
expressed as i*p*v, of which i refers to interest rate, p refers to current 
stumpage price and v refers to timber yield. Inventory is valued at current 
stumpage prices because it generates a capital base for timber yield in the 
future. In a normal forest scheme, a timber grower decides to continue a 
capital level of v to maintain his/her annual timber output flow, instead of 
liquidating it now and receiving a value of p*v. To calculate the opportunity 
costs of land and inventory, the current average discount rate of 7% was 
chosen (Maraseni et al., 2017b). We therefore could delineate a cost structure 
of timber production by compounding the expenses over years to the current 
year, thereby leading to a forest-level analysis of current values (Li et al., 
2020a, Li et al., 2020b; Yin et al., 1998). Regarding the traders and processing 
and exporting companies, we observed their activities and documented 
inputs, outputs and cost-benefit structure information. From the variety of 
furniture products, we selected the chair which was the most popular 
product, accounting for around 30% of export value in the analyzed furniture 
company for the financial and economic analyses. 
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Computation of financial profitability utilized the average reported 
quantities, prices, costs, benefits for each actor in the timber VCs. In addition, 
economic analysis employed various indicators, such as added value, return 
on labor, labor standard, and resource management. VC analysis serves to 
understand how value is created and distributed between the different 
stages of the transformation of products or services. Added value, therefore, 
is the central focus of VC analysis (Bellù, 2013; Poschen et al., 2014). 
According to Bockel and Tallec (2005) and Klemperer (1996), added value is 
the difference between revenues from total sale and cost of externally 
supplied inputs. Alternatively, this can be presented as the contribution of a 
firm to employment, government and its investors (Vedeld et al., 2004)ä 
VAi = Labor costs + taxes + net profit 
where VAi represents the added value at ith stage. Added value for the entire 
VC is determined by the summation of values generated at each stage of the 
chain. To make the value created comparable across the different chains, we 
calculated the added value per m3 of final product (Sathre and Gustavsson, 
2009). Given that the measurement of price and production productivity 
were both in m3 and ton, we used m3 throughout this study for consistency. 
In addition, the average wood density of Acacia hybrid is 574 kg/m3 
(Maraseni et al., 2017a). Thus, a conversion factor of 1m3 = 0.574 ton of timber 
product was applied. 
3. Findings 
3.1. Overview of three Acacia hybrid timber VCs  
Our analysis focuses on the three VCs representing the largest flow of Acacia 
hybrid timber produced by small-scale producers in Thua Thien Hue 
province, namely non-FSC certified woodchip (hereto: woodchip), non-FSC 
certified furniture and FSC-certified furniture. In the first two VCs, traders 
purchased 5-year-old non-FSC timber from plantations in the form of 
standing trees. After harvesting, the logs were categorized, transported and 
 
107 | P a g e  
 
sold to the woodchip companies at 25.4 USD/m3 (d = 5–12 cm log, debarked) 
or to the furniture companies at 31.7 USD/m3 (d > 12 cm log, with bark). The 
timber in the FSC-certified furniture VC was produced in an 8-year rotation 
in FSC-certified plantations. Producers took over responsibility in timber 
production, harvest, log categorization and delivery to the furniture 
processing firms. Different institutional actors, such as the provincial 
People's Committees, Forest Protection Department, producer association 
(FOSDA)23 and Worldwide Fund for Nature (WWF) have provided 
administrative, technical and financial assistance to develop high value 
timber stands and establish the connection between small-scale timber 
growers and companies. The price of FSC-certified timber in sawlog-size (d 
> 12 cm) was 35.5 USD/m3. After processing (and humidity check for 
woodchips), final products were exported at a FOB price of 75.3 USD/m3 of 
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Timber production   Harvesting, grading, transportation, and trade Processing and export  
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    Timber production, harvesting, grading, transportation, and trade  Processing and export  
Timber producers       Processing and 
exporting companies  
 
Fig. 2. Overview of main actors in the analyzed timber VCs 
Note:             Product flow  
 
 
Direct information flow  
Indirect information flow (through FSC producer groups)  
3.2. Timber producer performance   
Small-scale producers generally owned an average of less than 5 ha of Acacia 
timber plantation and were exempted from forest land tax. Accounting for 
approximately 50% of total household income, Acacia hybrid timber 
plantations played a crucial role in the producers' livelihood in the study 
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area. Commonly, producers prematurely harvested Acacia hybrid timber for 
woodchip production. The main drivers were the financial attraction 
resulting from high market demand for woodchips and relatively simple 
cultivation techniques. Producers also reported a high risk of natural 
disasters occurring every 4–5 years in the central part of Vietnam. For 
example, destructive typhoons could damage stands and consequently 
reduce the achievable timber prices. During our interviews and group 
discussions, timber growers mentioned early timber harvest as a manner to 
limit these risks. 
There was no formal cooperation among the timber growers, except in FSC 
groups. Most of the interviewees in our research noted that benefit gains 
through price premium were key incentives to participate in FSC groups. 
Members of these groups generally had better access to markets, market 
information, and support services, such as credit or training programs. As 
members, they had to follow the groups' regulations, such as paying annual 
membership fees of 2.2 USD and a fee of 7% on the price differential between 
certified and non-certified logs. Additional paperwork was required by 
members for FSC-certified log transactions, such as filling the harvesting and 
transportation forms. In Thua Thien Hue province, WWF and Scansia 
Pacific24 currently have supported FSC certification (e.g. meeting with 
certification bodies) and covered related expenditures (e.g. assessment cost). 
During our interviews in 2018, the annual FSC assessment fee was estimated 
at around 12,000 USD for a timber producer group. 
Plantation forests were managed as even-aged forests. This model prescribed 
fixed proportions of the plantation area for certain management activities. 
For an area of 1 ha managed in a 5-year rotation, this implied that 1/5 was 
harvested, another 1/5 re-afforested, and the remaining 3/5 maintained 
annually. Therefore, timber sales generated an income of 530 USD/ha and a 
timber volume of 37 m3/ha on an annual basis in a 5-year rotation. Similarly, 
 
24  http://scansiapacific.com/ 
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the producers involved in the 8-year rotation plantations sold 39 m3 
annually. This sale made a net profit of only 1.6 USD/m3 (Table 1). 
Table 1. Annual costs and benefits of timber producers in the three timber VCs, 
based on 1 ha of timber plantation following normal forest scheme, Thua Thien 
Hue province, central Vietnam. 
Description 
Woodchip and non-FSC furniture VC 
(Volume = 37 m³) 
FSC-certified furniture VC 
(Volume = 39 m³)   
Total (USD) USD/m³ Total (USD) USD/m³ 
A. Costs     
Operational costs  
 
155.8 4.2 559.3 14.3 
I. Material and services  42.9 1.2 448.8 11.5 
1.Seedings  21 0.6 13.0 0.3 
2.Fertilizer  21.9 0.6 26.5 0.7 
3.Thinning and harvesting    220.6 5.7 
4.Transportation   139.1 3.6 
5.Road reparation for 
truck  
  49.7 1.3 
II. Labor costs 110.2 3.0 100.7 2.6 
1.Land preparation  17 0.5 19.9 0.5 
2.Planting and replanting  31.8 0.9 15.9 0.4 
3.Fertilizing 19.1 0.5 10.6 0.3 
4.Tending  42.4 1.1 31.8 0.8 
5.Protection    22.5 0.6 
III. Regulatory cost  2.7 0.1 2.8 0.1 
1.Environmental fee  2.7 0.1 2.8 0.1 
IV. FSC related fee    7.0 0.2 
1.FSC annual fee   2.2 0.1 
2.FSC fees on the logs 
price 
  4.8 0.1 
Opportunity cost of 
maintaining inventories  
185.5 5.0 558.3 14.3 
Opportunity cost of land 
(rental value)  
10.5  0.3 17.9 0.5 
Total costs 351.8 9.5 1,135.5 29.1 
B. Benefits     
Revenue  530 14.3 1,199.7 30.8 
Net profit 178.2 4.8 64.3 1.6 
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Note: No revenues from intermediate thinning in the 5-year rotation; sale of 
standing trees occurred at year 5 with a price of 2650 USD/ha. In 8-year rotation 
plantations, thinning in year 5 in which 30% of trees were felled, created benefits of 
61 m3 of debarked log sold to woodchip companies. At year 8, the area was clear 
cut yielding 255 m3 of logs, of which up to 55% were sawlogs. Table B1, Table B2 
present detailed operational costs and benefits of producers. Land rental value was 
reported at 40% of the timber producer's revenue after deducting operational costs. 
8% of log volume was bark (Maraseni et al., 2017a). Some figures could vary due to 
rounding errors. 
3.3. Timber trader performance   
In each village, there were about 3–6 traders with more than 10 years of 
experience in Acacia timber production and trade. Each of them normally 
owned a truck used for log transportation. With an average annual volume 
of about 4363 tons handled from small-scale timber producers, the Acacia 
hybrid timber trade constituted up to 30%–45% of their household income. 
To maintain their commercial benefits, they have established strong social 
relations with timber producers and processors. They did not have 
permanent employees, but each of them had close relationships with at least 
one harvesting team. Traders made cash payments to timber growers at the 
time of harvest, or even in advance. In addition, they covered various 
regulatory costs including income tax, business and road fees. 
The financial cost-benefit structure of traders in the non-FSC Acacia hybrid 
timber VCs was assessed through the receipts from timber selling and cost 
of harvesting, transportation and sale of timber from 5-year rotation 
plantations. The price paid to timber producers was 2650 USD/ha, 
representing the most elevated part of the traders' total cost (62.2%), followed 
by harvesting cost (21.1%). Transportation costs, including depreciation, 
reparation, energy and insurance were 255.5 USD/ha. Traders graded and 
marketed logs by size, thereby generating revenue from 47.4 m3 sold at 31.7 
USD/m3 (sawlog-size, with bark) and 130.7 m3 sold at 25.4 USD/m3 
(woodchip, debarked) (Table 2). 
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Table 2. Costs and benefits of traders in the non-FSC certified timber VCs, based 
on sale of logs from 1 ha of 5-year rotation Acacia hybrid plantation, Thua Thien 
Hue province, central Vietnam 
Description  USD/ha 
Woodchip VC 
(Volume = 127.5 m³) 
Non-FSC furniture VC 
(Volume = 46.2 m³) 
Total (USD) USD/m³ Total (USD) USD/m³ 
A. Costs      
I. Material, equipment and 
services  
 2,368.9 18.6 
 
801.6 17.4 
1.Purchase of logs  2,650 1,986.9 15.6 663.1 14.4 
2.Truck depreciation and 
reparation  
163.5 120 0.9 43.5 0.9 
3.Enery and insurance  92 67.5 0.5 24.5 0.5 
4.Road preparation for 
truck 
265 194.5 1.5 70.5 1.5 
II. Labor costs   727.5 5.7 263.9 5.7 
5.Harvesting (and grading, 
loading) 
899.4 660 5.2 239.4 5.2 
6.Truck driver  92 67.5 0.5 24.5 0.5 
III. Regulatory costs   75 0.6 27.2 0.6 
7.Taxes, fees and local 
duties 
20.4 15 0.1 5.4 0.1 
8.Unofficial costs 81.8 60 0.5 21.8 0.5 
Total costs  4263.8 3171.4 24.9 1092.7 23.7 
B. Benefits       
Revenue  4,816.4 3,315 26 1,501.4 32.5 
Net profit  552.6 143.6 1.1 408.7 8.8 
Note: The distribution of traders’ costs for harvest, transportation and sale was 
based on the volume of logs sold in each VC. At 5 years, a ha of 5-year rotation 
Acacia hybrid plantation yielded 184.8m3 logs (with bark). Of this volume, around 
25% was of sawlog-size and sold to furniture companies, while the remaining 
amount with diameter ranging from 5 to 12 cm was sold to woodchip companies 
after debarking. Some figures could vary due to rounding errors. 
a A truck costed 26,502 USD and was depreciated over 10 years.  
b Apart from legal taxes and fees, a “law making fee” of 8.8 USD has to be paid for 
each truck with a load capacity of 17.5–20.9 m3 of logs. 
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3.4. Processing and exporting company performance  
3.4.1 Company overview  
According to the Thua Thien Hue Department of Planning and Investment, 
there were currently seven woodchip firms with their annual chip revenue 
ranging from 5.6–35 million USD. To facilitate the export activities, they 
mainly were located within 10 km radius of Chan May seaport25. Regarding 
the sawn-size logs, 154 companies were registered in the province as the 
processors and exporters of various products, such as sawn wood or 
furniture. These products were traded locally, nationally and internationally, 
creating revenue of 0.1–2.5 million USD annually. The location of these firms 
was mainly in proximity to industrial plantations and convenient for timber 
product transportation. Given the increasing competition in raw log 
material, the processing firms have built up social linkages with traders , 
even pre-finance them, to sustain their timber supply. In general, firms 
demonstrated better access to capital, technology and market compared to 
actors in the timber supplying node of VCs. This resulted in their control of 
log prices over traders or producers. 
3.4.2. Woodchip production  
The woodchip company produced fresh woodchips. No drying process was 
recorded at the chipping firm, but there was a company named Vinacontrol 
providing humidity checking service which cost 0.2 USD/m3 of fresh chip. 
With a recovery rate of 99.6% and average humidity of 57% (Fig. 3), 2.33 m3 
raw logs were required as input to produce 2.32 m3 fresh chips which were 
equal to 1 m3 dried chip after humidity check. Table 3 presents the costs and 
benefits per m3 of dried woodchips. At the company's gate price of 25.4 
USD/m3, direct material cost occupied up to 91% of the total cost. With 
around 0.5 USD/m3 dried chip, the expenditure for direct labor was marginal. 
 
25 Chan May is one of the main seaports in Vietnam which is located about 65 km from Hue city. 
The volume of chip exported from this seaport accounts for 8–10% of the total annual Vietnamese 
woodchip export volume.  
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Payment for export services, such as humidity check, transportation and 
loading fees was 2.4 USD/m3. Taxes26 and fees, such as business or 
environmental fee cost 1.4 USD/m3. The production process generated 0.01 
m3 of sawdust, marketed at 12.7 USD/m3 and creating a benefit of 0.1 USD. 
The net profit was 8.9 USD/ m3 dried woodchip. 
 
Fig. 3. Woodchip production and humidity check process 
Table 3. Costs and benefits per m³ of woodchip production and export for 
woodchip company, woodchip VC, Thua Thien Hue province, central Vietnam   
Description  
Woodchip VC  
(Volume = 1m³) 
USD/m³ 
A. Costs  
I. Direct material 60.6 
1. Raw logs  60.6 
II. Direct labor  0.5 
1. Chipping  0.4 
2. Insurance and allowance  0.1 
III. Overhead costs 5.4 
1.Management 
- Of which: indirect labor   
0.7 
0.6 
2.Exporting (including humidity check) 2.4 
3.Depreciation 0.2 
4.Enery (for machine) 0.4 
5.Interest and insurance (for factory and 
products) 
0.4 
6.Taxes and fees  1.4 
Total costs  66.5 
B. Benefits   
 
26  Besides income tax, business fee, environmental fee, land fee, etc. woodchip firm is obligated for 




(recovery rate: 99.6%) 
Woodchip after 
humidity check 
(average moisture: 57%) 
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1.Woodchip  75.3 
2.Sawdust 0.1 
Revenue 75.4 
Net profit  8.9 
Note: According to the International Accounting Standard (IAS) 2- Inventories: The 
costs of inventories include cost of purchase (direct material cost), direct cost of 
conversion (direct labor cost), and overhead costs (all the costs apart from direct 
material and direct labor cost that are incurred in bringing the inventories to their 
present location and condition) (IAS, 2020). Information was collected from the 
company's financial and production cost statements. Some figures could vary due 
to rounding errors. 
3.4.3. Furniture production  
At the furniture company, the recovery rate was reported at 92% from logs 
(with bark) to small logs (without bark), at 46% from small logs to small 
battens, at 96% from fresh to dried battens, at 66% from dried battens to 
wood billets and 65% from wood billets to finished chair. Thus, the net 
recovery rate from raw log (with bark) to final product (chair) was 17.4% 
(Fig. 4). This rate was applied for both FSC and non-FSC products. To 
produce 1m3 of chair, the company needed around 5.7 m3 logs. As reported 
by the furniture company, the net volume of a chair was about 0.0102 m3. The 




Fig. 4. Chair production process. 
Direct labor cost was 306 USD/m3 of final product, representing the most 
elevated item in the total cost structure (approximately 30%), followed by the 
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(18%) and direct material (16–18%). The difference between the total 
production cost of FSC and non-FSC furniture was mainly driven by raw log 
price and Chain of Custody (CoC) certification maintenance cost27. The total 
cost for the certified chair was 1147 USD/m3, which was only 2% higher than 
the costs for non-certified chair production and export. The waste after 
processing included bark, sawdust, shavings and logs or sawn logs, which 
did not meet the required standard. They further could be sold as firewood 
(70%) and sawdust (30%) at 3.75 USD/m3 and 12.7 USD/ m3 respectively. 
About 78.6% of the log input or 4.5 m3 was recovered as by-products, adding 
the benefit of 29 USD/m3 final product (Table 4). 
Table 4. Costs and benefits per m³ of chair production and export for furniture 
company, furniture VCs, Thua Thien Hue province, central Vietnam  
Description 
Non-FSC furniture VC 
(Volume = 1 m³) 
FSC-certified furniture VC 
(Volume = 1 m³) 
USD/m³ USD/m³ 
A. Costs   
I. Direct material  182 203.8 
1.Raw logs 182 203.8 
II. Direct labor  306 306 
1.Material preparation  107.9 107.9 
2.Refining process  52.6 52.6 




4.Loading 2.2 2.2 
5.Insurance and allowance  53.8 53.8 
III. Overhead costs  636.9 637.4 
1.Indirect material  210.3 210.3 
2.Management  





3.Exporting  192.8 192.8 
4.Depreciation 30.7 30.7 
5.Energy for machine  86.6 86.6 
 
27 In the furniture company, CoC certification maintenance cost was around 1 000 USD/year and 
applied only for FSC-certified products.  
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6.Interest and insurance (for 
factories and products) 
5.3 5.3 
7.Taxes and fees  25 25 
Total costs  1,124.9 1,147.2 
B. Benefits    
1.Chair  1,225.5 1,372.5 
2.Firewood and sawdust 29 29 
Revenue 1,254.5 1,401.5 
Net profit  129.6 254.3 
Note: Information was collected from the company’s financial and production cost 
statements. Some figures could vary due to rounding errors.  
3.5. Comparative analysis on financial and economic performance of 
Acacia hybrid timber VCs  
Table D1 presents the key information on financial and economic 
performance of the analyzed VCs. On one hand, the woodchip VC 
demonstrated its profitability as characterized by the high profit-investment 
ratio (50.5%) and FOB price share (19.1%) of timber cultivators, the high 
commercialization margin of traders (15.5%) as well as the high profitability 
of the woodchip company (11.9%). However, standing at only 26.3 USD/m3, 
the total added value in this chain was lowest as compared to non-FSC 
furniture (557.2 USD/m3) and FSC-certified furniture VC (663.7 USD/m3) 
(Table 5). 
Table 5. Value creation (USD/m³) in timber VCs, Thua Thien Hue province, central 
Vietnam 
VC stages  
Woodchip VC  Non-FSC furniture VC  FSC-certified furniture VC 
USD/m³ % USD/m³ % USD/m³ % 
Primary production  7.9 30.0 7.9 1.4 4.3 0.6 
Local trading  6.9 26.2 14.6 2.6 - - 
Production and export   11.5 43.8 534.7 96.0 659.4 99.4 
Total  26.3 100 557.2 100 663.7 100 
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Accounting for 58–70%, the remuneration of workers amounted to a major 
part of the total surplus in the furniture VCs (Fig. 5). This fact, associated 
with a higher level of labor qualification and working safety (Table D1), 
underlined the social benefits generated by the furniture as compared to the 
chip production and export sector. In contrast to the monoculture of Acacia 
species in the non-FSC timber plantations, producers involved in the FSC-
certified timber production were strongly encouraged to mix Acacia hybrid 
with native species such as Golden Oak (Hopea odorata) or Ironwood (Tali) 
(Erythrophleum fordii) to diversify cultivated species. Participants in the 
interviews and group discussions also pointed out the positive impacts of 
more proper cultivation techniques and management practices applied in the 
FSC-certified timber plantations, such as longer rotation and therefore less 
frequent land impact and no burning field after timber harvest, on improving 
land use efficiency (Table D1). 
Primary production   Local trading  Production and export  
   
Analyzed timber VCs 
 
Fig. 5. Added value appropriation by VC stages in analyzed timber VCs, Thua 
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4. Discussion  
4.1. Generalization of Acacia hybrid timber value chains in Central Vietnam  
Given the net profit and added value in all stages of the Acacia hybrid timber 
VCs, our analysis partially underlined the contribution of these chains to 
economic development. The results were in line with the finding of Maraseni 
et al. (2017a) and Tan (2011) reporting the positive benefits of Acacia timber 
production and commercialization system in north and central Vietnam. 
However, these scholars employed profit, a popular approach (Tham et al., 
2020a), instead of added value. Despite its popularity, profit implies 
limitations in VC analysis since capital is only one component of the 
production process (Gereffi et al., 2001). Profit does not explain thoroughly 
labor achievement or productivity of the economy in general. In contrast, 
added value represents the wealth creation to different stakeholders, 
including the state, in this case resulting from wood production and 
transformation chains. It, therefore, proves useful in measuring benefit 
shares along the VCs, especially in an increasingly interlinked economy. 
Characterized by large-scale production of standardized low-value 
products, woodchip production followed a cost leadership strategy which 
was relatively common in the Asian wood-based industry (Tham et al., 
2020a). The investigated woodchip VC was financially profitable. However, 
the financial measures alone do not sufficiently recognize the social and/or 
environmental outcomes of business behaviors (Haugh, 2006; Schmithüsen 
et al., 2014). From a more general perspective, Acacia hybrid timber VC 
improvement was concerned with the long-term development of the national 
economy, such as labor provision, staff qualification and export gains 
(Schmithüsen et al., 2014). This could be achieved through a transition from 
woodchip towards higher added value products as furniture. Our study is 
useful in the analytical generalization of lessons learned as a base to discuss 
comparable contextual cases. It finally contributes to further theoretical 
proposition as (P1) Stakeholders/VCs that face uncertainty or high 
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competition in terms of essential resources and/or markets can enhance their 
financial performance through vertical and horizontal coordination. 
4.2. Performance of chain participants  
4.2.1. Timber producer performance  
Our results demonstrated the net benefits of producers in three analyzed 
timber VCs, thereby emphasizing the positive contribution of timber or 
forest product VCs at large to rural livelihoods (Nambiar, 2019; Pretzsch, 
2005). A study of McWhirter (2016) carried out in Thua Thien Hue province 
reported that the average profit of small-scale producers from Acacia 
plantations was 1942 USD/ha in the first rotation (1R) and 2769 USD/ha in 
the second rotation (2R). Given the mean rotation length of 5.5 years, annual 
profit probably ranged from 353 USD/ha/year (1R) to 503 USD/ha/year (2R) 
which was higher than the average benefit of timber growers in our study. 
This might be explained by the exclusion of land and inventory opportunity 
costs in McWhirter's, study. Distinct results might also be resulted from 
using different datasets or different survey time. In terms of benefit 
appropriation, only a marginal proportion of the value created was captured 
by the government given a number of incentive policies for timber growers, 
such as land tax exemption (Phuc et al., 2019a, Phuc et al., 2019b). 
Comparing to the growers involved in the 5-year rotation plantations, those 
producing FSC-certified timber generated less profit and added value in both 
relative and absolute terms. This contrasted with the recent findings on the 
financial benefits of FSC certification schemes in Vietnam (e.g. Maraseni et 
al., 2017a). Reasons might be associated with the price premium between FSC 
and non-FSC sawlogs of approximately 12% which was lower than the price 
premium reported in other studies, for example, 18.5% (Maraseni et al., 
2017a) or 19–22% (Hoang et al., 2015a). Aspects such as the inconsistent, low 
timber quality and limited market awareness of producers could be reasons 
contributing to the below-average price premium. Furthermore, the FSC-
certified timber production regime indicated substantially higher 
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operational and inventory costs than the non-FSC plantations driven by the 
extra responsibility of timber growers, such as for harvesting activities or 
paying FSC related fees as well as its longer rotation age feature. The 
application of longer plantation rotations in central Vietnam may also 
increase production risks associated with, for example, natural hazards or 
market uncertainty for growers whose livelihoods strongly rely on income 
from timber production (Flanagan et al., 2019). 
Our findings and discussions have been based on the current context in 
which most of the certification expenditures were not carried by timber 
producers. High dependence on external technical and financial supports for 
certification even was considered as a prevalent characteristic of small-scale 
producer engagement in southeast Asia (Flanagan et al., 2020). Handling full 
FSC-related costs to them might change our results notably. For illustration, 
with the FSC-certified timber plantation area of 2875 ha in 2018, certification 
assessment cost could be calculated at approximately 4.2 USD/ha/year in 
Thua Thien Hue province. The management of FSC-related paperwork was 
time-consuming and might have cost up to 60 USD/ha for a 7-year rotation 
(Hoang et al., 2015a) or even more than 85 USD/ha for a 10-year rotation 
(Maraseni et al., 2017a). These costs varied by forest conditions such as 
plantation area, level of forest management and implied a high financial 
burden for small-scale timber growers. This requires strong support, 
coordination and collective action in handling the application and 
management of FSC certification for smallholder forest plantations. An 
alternative verification approach simplifying current certification schemes 
could also be introduced to remove the aforementioned challenges and 
ensuring the profitable participation of timber producers (Flanagan et al., 
2020). 
4.2.2. Timber trader performance  
During our interviews, respondents were generally of the view that traders 
had control over timber price, thus gaining large benefits from their business. 
This was comparable with other studies carried out in Vietnam (Bien et al., 
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2006) or Indonesia (Perdana et al., 2012). Given that most timber producers 
owned small and dispersed plantation areas and were disconnected from the 
market (Nambiar et al., 2015), this study highlighted the crucial roles of 
traders in the VCs of woodchip and non-FSC furniture products. In such 
chains, for example, they improved timber value by grading and facilitated 
timber trade by linking producers and processing firms. Moreover, traders 
sometimes offered advance payment for timber growers. This was 
precarious, especially in the context of changing market price. For example, 
during the period from 2013 to 2018, the log price for woodchip production 
decreased by approximately 20% (Fig. C1). Therefore, along with 
expenditures for log purchase, harvest and delivery to processing firms, 
traders also carried the risks and opportunities related to their timber trades. 
Our findings suggested that the traders' share of added value was somewhat 
modest than that of other chains' stakeholders, and was commensurate with 
their covered expenditures and risks. Similar results were reported from 
Indonesia (Perdana and Roshetko, 2015) and Lao PDR (Maraseni et al., 2018). 
4.2.3. Processing and exporting firm performance  
Our results clearly show the high proportion of the commercialization 
margin of companies. This was commensurate with their efforts in 
processing and exporting, capital investment and carried risks in timber 
product commercialization, such as the increasing competition for timber 
raw material and market (Vu et al., 2019). Manufactures in all the analyzed 
VCs, both FSC and non-FSC appropriated a larger proportion of surplus 
compared to the traders or timber producers, similar to results reported from 
India (Zachariah, 2008) or Lao PDR (Maraseni et al., 2018). Considering the 
downstream node in the Acacia hybrid timber VCs, furniture production 
gave the larger added value per m3 of final product compared to woodchip 
production. Our findings affirmed the conclusion by Sathre and Gustavsson 
(2009) that more structural timber products were able to create more value. 
Furthermore, our study clearly showed that investment in FSC-certified 
products in a long run brings more profit and more added value than in non-
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FSC products. As better structured with the qualified staff, including 
accountants and business administrators, relatively transparent annual audit 
and lower cost for CoC certification, this was more comfortable for 
processing companies to engage in certification scheme than producer 
households. These findings corroborated the comparison presented by 
Maraseni et al. (2017a) at a sawmill located in central Vietnam. 
Characterizing as a labor-intensive process (Athukorala, 2007), most of the 
created value in furniture company was appropriated as labor remuneration. 
Given the proximate location to industrial plantations, its performance 
possibly captured the associated benefits, such as job generation in the 
primary production region. The large share of surplus in woodchip 
production and trade, on the other hand, was profit, followed by government 
capture in the form of taxes and duties. Levying a high level of taxes on 
woodchip processing and exporting firm partially indicates the efforts of the 
Vietnamese government in decreasing woodchip export, thereby increasing 
sawlogs production and improving the domestic wood-based industry 
(Phuc et al., 2019a, Phuc et al., 2019b). 
4.3. Limitations of the study  
Firstly, this study employed a case study research design and investigated a 
localized set-up not amenable to statistical, but very useful for analytical 
generalization. We used cross-sectional data representing the average of 
current prices and consequently costs, benefits and added value. This may 
limit us in capturing the changes in performance outcomes of VCs 
participants over time. Despite that, our profound examination on a holistic 
approach of interrelated production, manufacturing and trading activities as 
components of the Acacia hybrid timber production and commercialization 
system proved useful in analyzing timber VCs performance (Velde et al., 
2006). Secondly, the study presented a snapshot of VC participants. Except 
for processing and exporting firms, there were no official records of timber 
growers and traders . Their cost and benefit data, thus, were based on recall 
and possibly posed limitations to data reliability. However, our strict and 
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transparent application of different data collection methodologies facilitated 
data triangulation and ensured the reliability of results. Moreover, potential 
risks, and uncertainty of, for example, timber growers in holding forests for 
longer rotation have not been included. Our model also did not examine the 
regulation compliance on the ground. For example, a truck assigned to carry 
10–12 tons of logs may transport up to 16–18 tons in practice. Future in-depth 
risk and policy-compliant analyses are recommended. Lastly, sustainable 
chain management requires economic, social and environmental analysis in 
conjunction (Gimenez et al., 2012; Golini et al., 2018), especially when the 
negative impacts of excessive timber exploitation are undoubtable (Darr et 
al., 2014). For a complete analysis, the social and environmental costs and 
benefits, therefore, need to be taken comprehensibly into account. 
5. Conclusion  
Tree cultivation and timber product commercialization have been innovative 
business opportunities for different actors along timber VCs. However, 
forest land and forest-based products including timber are limited. 
Therefore, sustainable management of these resources is required that 
sustains and enhances a sustainable contribution to the local, national and 
international economy (Sathre and Gustavsson, 2009). The competitive 
pressure in the timber industry is growing recently (e.g. Han et al., 2009). 
This calls for a transition from low value to higher added value timber 
products. Taking Thua Thien Hue province in central Vietnam as a case, this 
study investigated the performance of three typical Acacia hybrid timber 
VCs, i.e. woodchip, non-FSC and FSC-certified furniture. 
Our results demonstrated the positive returns of all three main timber VC 
participants. Despite the profitability of woodchip VC, the expansion of 
single Acacia hybrid species in short-rotation plantations may lead to other 
land use competition, livelihood vulnerability as well as environmental cost 
increment resulting, for example, from land overexploitation or low level of 
biodiversity (Li et al., 2020a, Li et al., 2020b; Liu et al., 2018). Due to the low 
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level of investment in added value activities and labor provision, the 
woodchip VC has shown the lowest performance in economic sphere. In 
contrast, FSC-certified furniture VC contributed considerably to economic 
development. Despite that, the application of FSC certification implied 
difficulties, especially for small-scale timber producers given its complicated 
administrative procedures and high costs (Maraseni et al., 2017a). The 
additional low price premium, high risks and financial constraints originated 
from a long rotation of timber plantations potentially made FSC certification 
less attractive on the ground (Maraseni et al., 2017a). As an attempt to 
address these problems, the Vietnamese government has established the 
Vietnam Forest Certification Scheme (VFCS), which is in accordance with the 
Programme for the Endorsement of Forest Certification (PEFC) in 2018 
(PEFC, 2020). Even though this scheme is promising for sustainable forest 
management, it takes time to obtain a large area of certified forests. Thus, the 
transition from low to higher added value timber VC requires changes in the 
political, social and economic conditions, such as administrative 
arrangement simplification, financial and technical support distribution and 
VC participants' partnership consolidation. 
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Appendix A. Profiles of selected companies for the financial year 2018 
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Table A1. Summary of selected company profiles, financial year 2018 
Description  Unit Woodchip company Furniture company 





m³ of final 
products  
452,962 (equal volume 
after humidity check) 
1,920  
Annual raw log 
required  
m³   522,648 5,511 
FSC-certified timber 
demand  
%  20% 50% 
CoC certification 
requirement  
 Yes, only for FSC-
certified products 
Yes, only for FSC-
certified products  
Total asset USD 4,651,357 1,362,260 
Revenue of goods and 
services  
USD  34,280,126 2,996,774 
 
Return on asset (ROA)  % 26.9 5.9 
Return on equity 
(ROE)  
% 64.3 14 
Number of employees 
   Of which: direct labor   




Total salary fund  USD 464,011 627,335 
Market share % 2.2 0.1 
Export market   China (65%), Japan 
(35%) 
EU (50%), US (50%)  
Note: Total salary fund represents all the annual payments of the company to its 
employees (both direct and indirect employees), including salaries, insurances and 
endowments. Information was collected from the company’s financial statements 
and computed by authors.  
Appendix B. Financial cost-benefit structure for Acacia hybrid plantations 
in Thua Thien Hue province  
Table B1. Costs and benefits for 5-year rotation Acacia hybrid plantation (USD/ha) 
Description  Year 1  Year 2 Year 3 Year 4 Year 5 
A. Costs       
I. Material and services       
1.Seedling (3000 seedling/ha, no 
replanting) 
105      
2.Fertilizer (1st year 250kg/ha, 2nd year 
60kg/ha)  
88.3  21.2    
II. Labor costs       
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1.Land preparation  84.8      
2.Planting (manually, no replanting) 159      
4.Fertilizing 53  42.4    
5.Tending (grass cutting, weeding and 
pruning)  
106  63.6  42.4   
III. Regulatory cost        
1.Environmental fee       13.3 
Total cost  596.1      
B. Benefits (184.8 m³ as standing tree)       2,650 
Note: Labor costs were calculated based on the man-days needed and the average 
labor wage in market. Some figures could vary due to rounding errors. 
Table B2. Costs and benefits for 8-year rotation Acacia hybrid plantations, FSC 
certified (USD/ha) 
Description  Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8  
A. Costs         
I. Material and services          
1.Seedling (2250 
seedling/ha, 100 
seedling/ha for replanting) 
103.4        
2.Fertilizer (1st year 
450kg/ha, 2nd year 
150kg/ha) 
159 53       
3.Environmental fee          22.1 
4.Thinning and harvesting 
fee  
    492.8   1,272 
5.Transportation      217   896 
6.Road preparation for 
truck  
    265   132.5 
II. Labor costs          
1.Land preparation 159        
2.Planting and replanting  127.2        
4.Fertilizing 53 31.8       
5.Tending (grass cutting, 
weeding and pruning) 
106 53 42.4 31.8    21.2 
6.Protection       74.2   106 
III. FSC related costs           
1.FSC annual fee   2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 
2.FSC fees on the logs price         38.1 
Total cost  709.8 140 44.6 34 1,051.2 2.2 2.2 2,489.7 
B. Benefits          
1.From thinning 66.2 m³ 
(wood chip: 61 m³ @ 26.6 
USD/m³)  
    1,622.6    
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2.From final harvest 255 m³ 
(wood chip: 115 m³ @ 26.6 
USD/m³, FSC saw log: 140 
m³ @ 35.5 USD/m³)  
       7,975.3 
Note: Labor costs were calculated based on the man-days needed and the average 
labor wage in the market. Some figures could vary due to rounding errors. 
Appendix C. Change in price of Acacia hybrid logs for non-FSC woodchip 
production 
 
Figure C1. Average price of Acacia hybrid logs, d = 5-12 cm, for woodchip 
production. 
Appendix D. Comparative analysis on financial and economic 
performance of analyzed Acacia hybrid timber VCs 
This section compared the performance between stages of chains as well as 
the whole VC of woodchip, non-FSC certified furniture, and FSC-certified 
furniture. While indicators such as producer share of FOB price, profit 
investment ratio were for financial analysis, value addition, labor standard, 
resource management, etc. implied economic performance of actors and 
chains.  






































Indicators  Woodchip VC  
Non-FSC certified 





Value addition (USD/m³) 7.9 (30.0%) 7.9 (1.4%) 4.3 (0.6%) 
Producer share of FOB price (%) 19.1 1.2 2.7 
Profit investment ratio (%)  50.5 50.5 5.5 
Return on labor for producer 
(USD/day) 
27.7 27.7 17.5 
Local 
trading  
Value addition (USD/m³) 6.9 (26.2%) 14.6 (2.6%) - 
Profitability (%) 4.3 27.2 - 
Profit investment ratio (%) 4.5 37.3  
Commercialization margin (%) 15.5 1.5 - 
Production 
and export 
Value addition (USD/m³) 11.5 (43.8%) 534.7 (96.0%) 659.4 (99.4%) 
Profitability (%) 11.9 10.3 18.1 
Profit investment ratio (%) 13.5 11.5 22.2 
Commercialization margin (%) 65.5 97.4 97.5 
Average salary for direct labor in 
processing company 
(USD/person/day) 




Taxes and duties  High  Tax incentives Tax incentives 
Value 
chain  
Total value addition (USD/m³) 26.3 557.2 663.7 
Local value addition  Largely absent  Largely absent  Primary processing  
Investment in value added 
processing  
Low (chipping)  High (different 
forms of processing)  
High 





Working safety  Low Medium  High  










Longer rotation, mixed 
species encouragement 
(e.g. mixing Acacia 
hybrid with Golden Oak 
(Hopea odorata) or 
Ironwood (Tali) 
(Erythrophleum fordii), 
land protection  
External intervention  Mainly regulatory  Mainly regulatory Resource development, 
financial services, 
training and extension, 
local market 
development. 
Note: Monthly salary for direct labor in the woodchip and furniture processing 
company was 220.8 USD and 276.0 USD respectively. The research team assumed 
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that a working month = 30 days. Profit investment ratio, return on labor, 
profitability, commercialization margin was calculated as below: 
Eq. (D 1). Profit investment ratio 




Eq. (D 2). Return on labor 
Return on labor (8hrs per day) =
Total revenue − total cost excluding labor costs
Total annual working days
 





Eq. (D 4). Commercialization margin 
Commercialization margin (%) =
Sale price − Purchase price at each stage
End market price 
∗ 100% 
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Abstract:  
Forming a backbone of the wood supply in Vietnam, approximately 50% of 
plantation areas are managed by individual households. Of the planted 
species, the Acacia (Acacia auriculiformis A. Cunn. ex Benth. × Acacia mangium 
Willd) hybrid is one of the most preferred by timber growers. Yet, 
information on the potential of this timber species for rural livelihoods is 
lacking. Taking Nam Dong and Phu Loc districts in Thua Thien Hue 
province as case studies, this paper aimed to explore the (i) characteristics of 
small-scale Acacia hybrid timber producers; (ii) contribution of Acacia 
hybrid timber production and commercialization to rural livelihoods; and 
(iii) socio-economic and contextual factors which determine the income from 
Acacia hybrid timber. We applied a mixed-methods approach including 
review of secondary data, interviews of 26 key informants, eight focus group 
discussions, direct observations and a survey of 300 Acacia hybrid producer 
households selected through multistage and purposive sampling. 
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Qualitative and quantitative data were analyzed using thematic, descriptive 
and inferential statistics, such as variance analysis, correlation analysis and 
Bayesian model average (BMA) analysis. The results demonstrated the 
diversity of socio-economic characteristics, resource access and management 
as well as determinants of timber income of small-scale timber producers 
between the cases. Accounting for 33–56% of total household income, Acacia 
hybrid timber plantations played a crucial role in the current livelihood 
system. Nevertheless, timber income was skewed toward the wealth status 
of timber producers and ranged between 327 USD/household and 3387 
USD/household in Nam Dong and between 397 USD/household and 9460 
USD/household in Phu Loc district. Despite the substantial contribution the 
income from Acacia hybrid plantations could make to local poverty 
reduction, it was the main contributor to the overall income inequality. While 
this income source reduced the Gini coefficient by 1% in Nam Dong, it 
increased the Gini coefficient by 18% in Phu Loc district. Our study can be of 
interest for further policy interventions focusing on sustainable reforestation 
and livelihood development in Vietnam. 
Keywords: plantation forests; small-scale producers; livelihood strategy; 
poverty alleviation; income inequality.  
1. Introduction 
The role of forest resources for rural livelihoods in the tropics and subtropics 
has been increasingly recognized since the 1970s [1–3]. According to FAO [4], 
approximately 1.3 billion people depend on forests for their livelihoods in 
these regions. Halting deforestation and forest degradation, improving the 
livelihoods of forest communities, and poverty reduction have been defined 
as the central forest management priorities in the tropics [1,5]. While the 
nature and management of forest resources are locally specific, relatively 
little knowledge has been contributed on specific management regimes and 
the economic opportunities they provide at the local level [2].  
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Given the increasing global timber demand, especially since the early 2000s, 
timber supply has shifted from natural to plantation forests [6]. By engaging 
small-scale timber producers, forest plantations have expanded in a number 
of countries, such as China, India and Thailand [7,8]. In Vietnam, the 
government has released a policy of allocating degraded forest land to 
smallholder households since the 1990s [9]. This policy aimed to promote 
environmental sustainability, the development of the domestic wood-based 
industry and rural livelihoods. As a result, planted forests increased from 
around 0.7 Mha in 1990 to 4 Mha in 2015 [10]. About half of the plantation 
forests are under the management of individual households normally 
holding less than 5 ha of plantation area, mentioned here as small-scale 
producers, and contribute to the livelihoods of millions of rural households 
[11]. Accounting for about 40% of the total Vietnamese plantation forests in 
2016, Acacia species, especially Acacia auriculiformis × Acacia mangium 
hybrids, are popular and widely cultivated in Vietnam mainly due to their 
high suitability for local conditions, their early benefits and the low upfront 
investment they require [10,12]. 
The geographical focus of this study was on the northern-central coastal 
region of Vietnam, which is one of the poorest regions of the country [3] with 
large areas of plantation forests [13,14]. The existing literature has explored 
the performance of timber production in this region; yet, the focus has been 
mainly on technical aspects (e.g., [15]) or the financial viability of timber 
plantations in different management regimes (e.g., [16]). To our knowledge, 
no efforts have been made to date to thoroughly examine the impacts of 
Acacia hybrid timber production and commercialization systems on rural 
livelihoods. Using a comparative analysis of multiple cases representing the 
diversity of plantation forests and their management, this study aims to 
provide an improved understanding of the livelihood development potential 
of Acacia hybrid timber. This paper specifically aims to (i) understand the 
general characteristics of small-scale timber producers; (ii) demonstrate the 
contribution of timber production and commercialization to rural 
livelihoods; and (iii) explore the socio-economic and contextual factors that 
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determine the timber income. The term “Acacia hybrid timber plantations” 
was used to refer to stands of Acacia hybrid species planted for industrial 
purposes in the forest and non-forest zones. Information on rural livelihood 
development was mainly collected from household surveys and triangulated 
with the literature, key informant interviews, group discussions and direct 
observations. The results are of relevance for further evaluation and the 
formulation of policies promoting reforestation and the improvement of 
rural livelihoods. 
2. Timber Products in Rural Livelihood Development  
Discussions on the livelihoods of forest-reliant people have mainly focused 
on non-timber forest products over the past half century, while timber has 
been considered as an out-of-reach-resource for rural people [1]. This could 
be attributed to the high entry costs resulting from the required economies 
of scale for timber production [17], the shortage of legal rights for wood-
based resource access [18] and the high risks related to the long forest 
rotation [17]. Given the rapid expansion of plantation forests worldwide 
[19,20], the effects of wood production on local communities are increasingly 
being considered. However, the interest was initially mainly on large-scale 
plantations managed by private enterprises or government (e.g., [21]). Since 
the late 1980s, small-scale, but market-oriented timber plantations have 
expanded quickly, with a considerable impact on the global timber market 
[19,22,23]. As a result, the livelihood system of producers, including the 
relevant impacts of tree planting and marketing activities, has received 
growing attention. 
In most plantation areas, exotic species, especially Acacia spp., Eucalyptus 
spp. and Pinus spp. dominate due to their simple cultivation, fast-growth 
and high adaptability to harsh sites [24]. The benefits of timber production 
vary across regions or even across households within a community. For 
illustration, timber can serve as a cash income source [8], especially when it 
is of high value. Tree planting is also a strategy to diversify livestock raising 
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and other livelihood activities, as has been reported in China [8], Ethiopia 
[25] and Kenya [26]. This is mainly because timber production requires less 
regular labor than other livelihood activities, such as annual cropping. 
Furthermore, trees can serve as savings accounts to fulfill urgent cash needs 
[26,27]. In highland Guatemala, Córdova et al. [28] have shown that timber 
was mainly used for subsistence purposes, such as construction and 
firewood, due to the high energy needs. 
Some studies assessed the financial profitability of small-scale timber 
plantations in different management regimes. For example, Maraseni et al. 
[29] compared the returns from Teak (Tectona grandis) plantations in Lao PDR 
on better and poorer sites with rotation periods of 18 and 24 years, 
respectively. Results demonstrated that Teak plantations were profitable 
with an internal rate of return (IRR) between 15% and 20% and a net present 
value (NPV) between 608 USD/ha and 1659 USD/ha [29]. At the same time, 
past studies accentuated that timber plantations could increase household 
income [2,30–32]; however, quantitative evidence was rare. Only a limited 
number of publications investigated the growers’ livelihood strategies. For 
example, in mountainous regions of Hainan island, China, Li et al. [8] 
estimated that net plantation income contributed more than 46% of total 
annual net household earnings. However, this also included income from 
intercropping, such as of Alpinia oxyphyla, and did not refer to earnings from 
timber only. A study of McWhirter [33] carried out on Acacia plantations in 
central Vietnam illustrated their importance for livelihoods given the 
average profit (not discounted) of around 2000 USD/ha in the first rotation 
and up to 3000 USD/ha in the second rotation (mean rotation = 5.5 years). 
However, poor management limited the contribution of forest plantations to 
livelihood improvement, as reported widely from Asia [34] or Africa [35]. In 
order to enhance the timber producers’ livelihoods, improvements such as 
the establishment of outgrower schemes or timber producer cooperatives 
were proposed [26]. In contrast, with 2–9% of total annual net household 
income, the contribution of timber to livelihoods in Bhutan and Ghana was 
relatively low [36,37]. Moreover, Trædal and Vedeld [38] demonstrated the 
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difference between poor and non-poor growers with regards to the particular 
timber plantation income generated. These and similar accounts clearly 
illustrate how manifold and varied the impacts of timber production and 
commercialization on rural livelihoods are. Therefore, comprehensive 
analyses of specific cases are a necessary pre-condition for planning and 
strategy development. 
3. Materials and Methods 
3.1. Study Area  
Thua Thien Hue province is located ca. 700 km south of Hanoi, the 
Vietnamese national capital, (Figure 1) and has a complex topography 
including forested mountains, hills, plains and sea [39]. In 2016, the 
province’s forest cover was 62%, which was above the national average of 
40.8%. With 85,000 ha, Acacia hybrid plantations accounted for 
approximately 85% of total planted forest area and contributed more than 4 
million m3 of timber in 2016 [40]. 
Two Acacia production areas, named Nam Dong and Phu Loc districts, were 
selected as embedded case study areas based on (i) the abundant distribution 
of Acacia hybrid plantations; (ii) the widespread involvement of local 
households in Acacia hybrid timber production and commercialization; (iii) 
the representation and diversity of environmental and socio-economic 
conditions; and (iv) the possibility to collect data on socio-economic 
characteristics of the local communities, including timber production and 
trade. While Nam Dong is one of the mountainous districts in Thua Thien 
Hue province, Phu Loc district is located in the lowland with relatively 
developed infrastructure and a number of wood processing companies. The 
households’ livelihoods depend on traditional activities such as agriculture, 
forestry, livestock and wage labor. Acacia hybrid plantations in particular 
have been reported as one of the main contributors to the development of the 
residents’ livelihoods (Table 1). 
 




Figure 1. Location of the study areas. Source: Google Maps [41] and OCHA [42] 
Table 1. Main characteristics of study areas 
Variable  
Case Study Areas  
Nam Dong District Phu Loc District  
Study communes 1 Huong Phu, Thuong Nhat, 
Thuong Quang  
Loc Bon, Loc Hoa, Loc Tien 
Geographical location  Central Vietnam  
16.2725° N, 107.9395° E 
Central Vietnam  
16.1250° N, 107.6707° E 
Topography  Undulating with mountains and 
hills. 
Mountainous area 
Plain with undulating areas. 
Mixed with upland, lowland, and 
coastal areas 
Accessibility  Low level of infrastructure 
Remote areas 2 
High level of infrastructure  
No remote areas  
Dominant ethnic groups  Kinh 3, Co Tu 4 Kinh  
Economic structure   Traditional cultivation  Traditional cultivation 
Acacia hybrid plantation 
forest area (ha)  
4,214 (81% of plantation area) 11,640 (82% of plantation area) 
Number of households 
involved in Acacia 
hybrid timber production 
(No.) 
1,781 3,213 
Number of wood 
processing firms (No.)   
1-3  18-20 
Acacia plantation 
establishment  
One of the two last districts in 
Thua Thien Hue province 
planted Acacia species  
The first district in Thua Thien Hue 
province planted Acacia species  
Phu Loc district 
Nam Dong district 
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Source: Field research (2018, 2019). 1 Commune is the smallest officially recognized 
administrative unit in Vietnam. 2 A commune was considered remote when (i) its 
center was far away from the provincial center or the national highways, or (ii) its 
geographical location made it rather difficult to access as compared to other 
communes in the same province [43]. Table S1 presents the relative locations of 
study communes. 3 Kinh is the majority ethnic group in Vietnam, accounting for 
more than 80% of the total national population. 4 Co Tu is one the main ethnic 
minorities in central Vietnam, accounting for approximately 41% of total 
population in Nam Dong district in 2012 [44]. 
3.2. Data Collection  
Qualitative and quantitative data collection methods were combined to 
gather primary and secondary data [45,46]. Prior to the fieldwork, secondary 
data was examined to get an overview of the study areas and the production 
and commercialization system of Acacia hybrid timber in these regions. 
Primary data was collected in two phases. The first phase, from March to July 
2018, mainly aimed at a preliminary examination of the feasibility of 
research. The second phase, from June to November 2019, served to collect 
empirical data in both sites. The main data collection methods were a 
household survey with household heads and (or) senior household 
members; interviews with 26 key informants; eight group discussions; and 
direct observation to acquire a deeper understanding and to substantiate the 
information gathered through interviews. The Vietnamese or required ethnic 
language was used to conduct surveys. Data were recorded in Vietnamese 
and translated into English by the first author. 
To select our sample, three communes in each district were firstly selected, 
and then three villages in each commune were chosen primarily based on the 
abundance of Acacia hybrid plantations. The lists of timber producers were 
extracted from the commune household databases, and households were 
classified based on income status. According to the decision number 
59/2015/QDTTg of the Prime Minister of Vietnam, households are classified 
into five income groups including lowest, low-mid, middle, mid-upper and 
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upper based on a multidimensional approach. For example, a household is 
considered part of the lowest group if the monthly average income per capita 
is 30.92 USD and below, or if it is between 30.92 USD and 44.17 USD and the 
household is simultaneously deprived of at least three indicators measuring 
deprivation of access to basic social services. Given that there were no 
households in the upper income group involved in Acacia hybrid timber 
production in all cases, households were classified into four groups 
including lowest, low-mid, middle and mid-upper. Finally, a total of 150 
households were selected in each study site for the household survey by 
applying a stratified random sampling approach [47]. The questionnaires 
used during the household interviews were structured into four sections: (i) 
general household characteristics, such as demographics or income sources; 
(ii) Acacia hybrid plantation resource endowment and management, such as 
establishment ways or harvesting activities; (iii) Acacia hybrid timber 
commercialization, such as customers and market access; and (iv) 
cooperation of producer households with other value chain actors, policy 
instruments to manage and assist plantation establishment and their 
perception regarding the impacts and effectiveness of government support 
(Appendix A). 
3.3. Data Analysis 
The main types of livelihood activities that producer households were 
involved in within the last 12 months were initially explored. The income 
accounting method presented by Vedeld et al. [48] was applied to estimate 
income from each activity. Revenue from livelihood activities was computed 
by multiplying the quantities sold by actual producer prices for cash income 
and by the average local consumer price for subsistence income. Given that 
mutual labor sharing was common among farmers, it was difficult to 
calculate labor inputs for collective activities. Therefore, income achieved 
from each income source was derived from the gross monetary value of the 
sale, and use of all relevant products (revenue), from which the sum of 
estimated production costs, except family labor, was subtracted. 
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The qualitative data from interviews, group discussions and observations 
were condensed, coded, categorized, compiled into themes and interpreted 
using content analysis. The reflective process followed sequential and 
repeated steps of describing complex phenomena, classifying resultant data 
and determining causal links and interrelationships among the data [49,50]. 
Besides that, a combination of descriptive and inferential statistics, such as 
variance analysis (ANOVA), correlation analysis and regression analysis 
was employed to examine the contribution of Acacia hybrid timber income 
to household economies and related socio-economic attributes. Furthermore, 
the determinants of household Acacia hybrid timber income were defined 
by applying Bayesian model average (BMA) analysis [51,52] in R software 
(Appendix B). Compared to standard approaches relying on p-values, the 
Bayesian approach for model selection using BIC (Bayesian information 
criterion) approximation is a coherent mechanism for considering model 
uncertainties and providing reliable results [53]. The list of socio-economic 
and contextual factors used for BMA analysis is presented in Table S2. 
Although the  
identification of attributes determining household timber income could be 
done by using ordinary regression methods alone, the application of BMA 
prior to regression made the method more robust and thereby produced a 
more optimal variable subset [54]. 
To determine the relative importance of Acacia hybrid timber income, the 
three Foster– Greer–Thorbecke (FGT) poverty measures including poverty 
headcount ratio, poverty gap ratio and poverty severity index were 
computed by using the equation proposed by Foster et al. [55]. The FGT 
indices with and without Acacia hybrid timber income were compared to 
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Where P refers to the poverty measure defined by α ≥ 0 (if α = 0, P measures 
the poverty headcount ratio; if α = 1, P measures the poverty gap ratio; and 
if α = 2, P measures poverty severity); y refers to household income in 
increasing order; z refers to the national poverty line, and q is the number of 
poor individuals. Households in rural areas were considered poor if their 
average income per capita was < 30.92 USD/month (corresponding to the 
Vietnamese national poverty line for the 2016–2020 period).  
In addition, the Gini decomposition method was used to measure the effect 
of Acacia hybrid timber income on reducing income inequality. According 
to Lerman and Yitzhaki [56], the marginal effects of each income source were 
expressed using the following equations: 









−  𝑆𝑘 
where GT refers to the Gini coefficient of total household income; Sk refers to 
the share of total income by each income source; Gk refers to the Gini 
coefficient of each income source, and Rk refers to the Gini correlation 
between each income source and the cumulative distribution of total income. 
4. Results  
4.1. General Characteristics of Small-Scale Acacia Hybrid Timber Producers  
Table 2 presents the characteristics of small-scale Acacia hybrid timber 
producers in the study areas. Male-headed households accounted for up to 
90% of the samples in both districts, with their average age ranging from 50 
to 60 years. The mean household size in Nam Dong district was 18% higher 
than that in Phu Loc district, which could be an indicator of family labor 
availability. Regarding educational level, 44% of the interviewees in Nam 
Dong and 43% in Phu Loc district only attained primary school. 
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Standing at 75% in Nam Dong and 84% in Phu Loc, Acacia hybrid 
plantations occupied a major part of the average producers’ land holding in 
both districts. The travel time from the villages to the plantations was 48 ± 65 
min in Nam Dong district, which was three times higher than the time 
required in Phu Loc district (17 ± 14 min). In addition, Acacia hybrid 
plantations were located further away from processing firms (32 ± 14 km) in 
Nam Dong district compared to Phu Loc (19 ± 9 km). 
Table 2. Characteristics of small-scale Acacia hybrid timber producers in Nam 
Dong and Phu Loc district 
Indicators Unit 
Nam Dong 
(n = 150) 
Phu Loc 
(n = 150) 
Mean Sd Mean   Sd  
Socio-economic characteristics  
 
Household head’s age  Years  50.4 14.2 60.3 11.8 
Family size  No. 5.1 1.2 4.3 1.7 
Educational level Schooling years  5.6 4.0 6.0 3.8 
Total land holding  ha 3.3 2.8 4.0 6.0 
Total income USD/year 4,415.4 3,553.6 5,219.2 8,791.2 
Acacia hybrid timber plantation characteristics 
Acacia hybrid 
plantation area 
ha  2.4 2.4 3.4 5.5 
Acacia hybrid income  USD/year 1,451.4 1,751.1 2,947.1 8,201.7 
Experience Years  12.7 7.6 16.3 7.3 
Distance to Acacia 
hybrid plantation area  
Minutes 48.0 65.3 16.8 14.0 
Distance to processing 
companies 
km 32.3 14.4 19.4 9.4 
Source: Field research (2018, 2019) 
4.2. Involvement of Producers in Acacia Hybrid Timber Production and 
Commercialization  
4.2.1. Acacia Hybrid Woodland Resource Access 
In the study areas, small-scale Acacia hybrid plantations could be established 
through three main ways: (i) the allocation of mostly barren and degraded 
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land from government; (ii) reclaiming of uncultivated land; or (iii) 
conversion from other land uses, such as crops (Table 3). Forest land 
allocation (FLA) in Thua Thien Hue province was implemented in the early 
1990s with the financial support of the FAO [57]. The FLA procedure is 
normally initialized with a request letter prepared by individual households, 
indicating their desired land size, land type (e.g., barren or covered by trees, 
etc.), land location and land use purpose. The letter has to be certified by the 
commune office. After considering the available land resource, household 
conditions and the number of household residents, the commune office 
submits the approval to the district people’s committees for releasing a 
written land allocation decision for households [58]. Our correlation analysis 
has shown that the current Acacia hybrid plantation holdings and household 
size were statistically correlated in Nam Dong (p = 0.008), even at low levels 
of explanation (R-square = 0.017), but not in Phu Loc district (p = 0.500, R-
square = 0.037, sig. = 0.05). Furthermore, most timber growers owned land 
use certificates called “Red Books” with a duration of 50 years (Table S3). 
Table 3. Acacia hybrid plantation establishment ways in Nam Dong and Phu Loc 
district 
Acacia Hybrid Plantation 
Establishment Methods 
Proportion of Respondents (%) 
Nam Dong (n = 150) Phu Loc (n = 150) 
Government allocation  24.7 36.0 
Reclaiming uncultivated land 55.3 61.3 
Converting other land uses 20.3 11.3 
Others  25.7 18.2 
Note: Interviewed households could report more than one way for Acacia hybrid 
plantation establishment. Source: Field research (2018, 2019) 
Poor and non-poor households were found to be involved in Acacia timber 
production and commercialization to different extents (Table 4). While 
agricultural land was distributed between income groups in a relatively 
egalitarian way, Acacia hybrid plantation holdings varied remarkably 
between households and increased with the wealth status of the producers 
(Figure 2). The analysis of variance (ANOVA) indicated a statistically 
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significant variation in Acacia hybrid plantation holding size across the 
income groups in both districts (F = 26.523 in Nam Dong and F = 37.773 in 
Phu Loc district). Similarly, the correlations between the households’ Acacia 
hybrid planted area and their total land holdings (R-square = 0.879, p = 0.000 
in Nam Dong and R-square = 0.988, p = 0.000 in Phu Loc) and total income 
(R-square = 0.662, p = 0.000 in Nam Dong and R-square = 0.365, p = 0.000 in 
Phu Loc) were significant. 
Nam Dong 
 
Phu Loc  
 
Figure 2. Distribution of main land-use types by income groups in Nam Dong and 
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Table 4. Acacia hybrid plantation holdings by income groups in Nam Dong and 
Phu Loc district 
Income Groups 
Nam Dong (n = 150) Phu Loc (n = 150) 
Mean (ha) Sd Mean (ha) Sd  
Lowest 0.9 0.6 0.6 0.5 
Low-mid 1.5 0.8 0.8 0.6 
Middle 2.5 1.3 2.1 1.9 
Mid-upper  5.0 3.8 9.7 8.1 
        Source: Field research (2018, 2019). 
4.2.2 Acacia Hybrid Woodland Management  
Up to 90% of timber growers in Nam Dong and 75% in Phu Loc used low-
quality local seedlings, leading to the production of easily breakable wood. 
Given that the major tending, such as weeding and thinning (if any), was 
only performed during the first years after establishment and only minimum 
protection was implemented, such as against browsing, the management of 
Acacia hybrid planted areas required low amounts of regular labor. The 
planting of Acacia hybrids required relatively low funds as compared to 
alternative investment options. For example, participants in group 
discussions estimated that the capital requirement for rubber (Hevea 
brasiliensis) plantations reached up to 2650–3534 USD/ha, while the costs for 
Acacia hybrid establishment ranged from 663 to 883 USD/ha. These costs 
represented the total establishment cost per ha of rubber (5–6 first years) and 
Acacia plantations (4–5-year rotation plantations). As they were roughly 
estimated by timber producers in the group discussions, these monetary 
values were not discounted. Plantation owners preferred to grow Acacia 
hybrids as single-tree species in a high density of approximately 4000 
trees/ha, while the recommended density for high-value Acacia hybrid 
plantation was 1333–1600 trees/ha). 
Producers prematurely harvested Acacia hybrid timber before the end of the 
rotation of 4 years in Nam Dong and 5 years in Phu Loc district, mainly for 
woodchip production. All respondents reported that plantations were clear 
cut at the rotation age, and fields were normally burned after timber harvest 
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(93% of households in Nam Dong and 86% in Phu Loc district). FSC 
certification schemes were introduced in Thua Thien Hue province and have 
been implemented in Phu Loc district since the 2000s. As a result, 
approximately 22% of the interviewed households in Phu Loc were involved 
in FSC-certified forest plantations. In Nam Dong, only 10% reported their 
current involvement in this certification scheme. Members of FSC groups 
generally applied more sustainable cultivation techniques, such as no 
pesticide utilization and longer rotations of 7–8 years. 
4.2.3. Drivers of Involvement in Acacia Hybrid Timber Production and 
Commercialization System 
According to the data collected from local authority offices and group 
discussions, around 80% of the households in Nam Dong district were 
engaged in Acacia hybrid timber production. In contrast, only 35% of the 
households in Phu Loc participated in this system, primarily driven by the 
shortage of woodland resource access and/or the availability of alternative 
economic activities. However, all the village members were interested in the 
Acacia timber business. 
Various reasons were given by timber producers for their participation in 
Acacia hybrid timber production and commercialization. The most frequent 
motivations were related to the favorable financial and technical conditions 
and suitability of this production system with local soil conditions (Figure 3). 
A large proportion of growers (66% in Nam Dong and 87% in Phu Loc 
district) considered Acacia hybrid timber production and trade as a 
financially attractive business for early cash income. More than 70% of the 
respondents emphasized that Acacia hybrid species fit well to the locally 
eroded and stony soil conditions. The integration of Acacia hybrid 
plantations into existing livelihood strategies was another driving factor for 
small-scale producers, as stated by approximately 35% of interviewees in 
Nam Dong and 30% in Phu Loc. Due to the low productivity of upland crops 
and the notable reduction of the natural rubber price recently, the gains from 
the Acacia hybrid timber business played an important role in 
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supplementing the producers’ incomes, especially in Nam Dong (31% of 
respondents). 
 
Figure 3. Producers' reasons to engage in Acacia hybrid plantation and trade in 
Nam Dong and Phu Loc district. Source: Field research (2018, 2019). 
4.2.4. Engagement Level in the Acacia Hybrid Timber Production and 
Commercialization System 
In both regions, the financial income from Acacia hybrid timber production 
was well recognized by the local community as a major source of livelihood. 
Their experience in the Acacia hybrid timber business correlated statistically 
with the household heads’ age in both cases (R-square = 0.254, p = 0.000 in 
Nam Dong and R-square = 0.051, p = 0.013 in Phu Loc). Table 5 presents the 
number of years in which producers were involved in the Acacia hybrid 
timber business. Approximately 50% of the interviewed households in Phu 
Loc had been engaged in Acacia hybrid timber business for more than 15 
years, while the majority of producers in Nam Dong entered Acacia hybrid 
timber production during the last 5–10 years 
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Table 5. Producers' level of involvement in Acacia hybrid timber business in Nam 
Dong and Phu Loc districts.  
Producers’ Experience 
(Years)  
Proportion of Respondents (%) 
Nam Dong (n = 150) Phu Loc (n = 150)  
<5 12.7 7.3 
5-10 39.3 20.7 
11-15 17.3 22.7 
>15 30.7 49.3 
         Source: Field research (2018, 2019). 
4.3. Livelihood Contribution of Acacia Hybrid Timber Production and 
Commercialization System  
4.3.1. General Livelihood Portfolio of Small-Scale Hybrid Timber Producers 
According to interviews with producers, six major income sources were 
recorded, including agriculture, forest, fishery, livestock, wage labor and 
non-farm activities (Table 6). The net household average income ranged from 
4414 USD/year in Nam Dong to 5219 USD/year in Phu Loc district. In 
addition, the annual income per capita was estimated at 865 USD/capita in 
Nam Dong and 1214 USD/capita in Phu Loc. However, there was no 
significant difference in total income between households located in the 
highland and lowland area (F = 1.081, p = 0.299), partially due to the similarity 
of their incomes derived from forest (F = 1.724, p = 0.190) and fishery (F = 
0.180, p = 0.672) activities. Forest by far was the most important source of 
income, accounting for 49% of total income in Nam Dong and 59% in Phu 
Loc district. Next to the forest, agricultural crops (12%) and non-farm 
employment (11%) contributed to income in Phu Loc. Due to the limited land 
area per holding and lower productivity of upland crop production, wage 
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Table 6. Income portfolio by each income source in Nam Dong and Phu Loc 
districts. 
Income Source (USD) 
Nam Dong (n = 150) Phu Loc (n = 150) 
Mean Sd Mean Sd 
Agricultural income  450.5 523.0 632.3 553.3 
Forest income  2,157.8 2,542.0 3,085.4 8,284.1 
Acacia hybrid timber 
income  
1,451.4 1,751.1 2,947.1 8,201.7 
Fishery income  48.9 182.4 58.1 193.4 
Livestock income  331.9 314.9 432.7 436.3 
Wage 875.1 932.9 420.1 685.3 
Other incomes  551.1 1.328.5 590.6 1,357.3 
Total  4,415.4 3,553.6 5,219.2 8,791.2 
Source: Field research (2018, 2019).  
4.3.2. Contribution of Acacia Hybrid Timber Income to Producers’ Livelihood 
Accounting for more than 80% of the total Acacia plantation areas in both 
cases, Acacia hybrid timber production and marketing provided business 
opportunities for producer households. An inter-case comparison suggested 
variations related to the level of Acacia hybrid timber income. While the 
households in Nam Dong earned 1451 USD/year from Acacia hybrid timber 
trade on average, this business made an average income of 2947 USD/year 
for households in Phu Loc (Table 6). ANOVA also displayed a statically 
significant difference in the average annual Acacia hybrid timber income 
between the two case studies (F = 4.771, p = 0.030). 
With a share of 33% and 56% of the total household income in Nam Dong 
and Phu Loc, respectively, Acacia hybrid timber production and 
commercialization considerably contributed to rural livelihoods, especially 
as compared to limited income alternatives such as petty trade or salaries. 
The correlation between Acacia hybrid timber income and total household 
income was significant in both cases (R-squared = 0.663, p = 0.000 in Nam 
Dong and R-squared = 0.965, p = 0.000 in Phu Loc). In addition, Acacia logs 
constituted a considerable share of the forest income. In Nam Dong district, 
plantation and trade of Acacia hybrid timber logs created two times higher 
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income than the aggregated other forest earnings (16% of total household 
income), for example, from natural rubber or other Acacia species. Driven by 
the over-representation of Acacia hybrid plantations in total households’ 
land holdings, this proportion was even substantially higher in the Phu Loc 
district. These results demonstrated that the producer households in Phu Loc 
depended more on Acacia hybrid timber income than those in Nam Dong. 
4.3.3. Distribution of Acacia Hybrid Timber Income across Income Groups 
In absolute terms, annual Acacia hybrid timber income ranged between 327 
USD/household and 3387 USD/household in Nam Dong and between 397 
USD/household and 9460 USD/household in Phu Loc district (Figure 4). The 
productivity of plantations was between 386 USD/ha/year and 680 
USD/ha/year in Nam Dong, while it ranged from 651 USD/ha/year to 978 
USD/ha/year in Phu Loc (Figure S1). The variance analysis confirmed 
statistically significant differences in the timber income between the four 
income groups in both sites (F = 36.472, p = 0.000 in Nam Dong and F = 21.546, 
p = 0.000 in Phu Loc). Regarding the extent of producers’ dependence on 
Acacia hybrid timber income, poor households in both cases were less 
dependent on income from Acacia hybrid timber business than higher-
income households. The variation in the relative dependence across income 
groups was Forests also statistically significant (F = 21.02, p = 0.000 in Nam 
Dong and F = 45.01, p = 0.000 in Phu Loc).  
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Figure 4. Absolute (USD/year/household) and relative (%) Acacia hybrid timber 
income by income groups in Nam Dong and Phu Loc district (relative Acacia 
hybrid timber income by income groups (%) = (average Acacia hybrid timber 
income in each group/average total income in each group) * 100) (%). Source: Field 
research (2018, 2019).  
4.3.4. Determinants of Producers’ Acacia Hybrid Timber Income 
To assess how the various socio-economic and contextual factors contributed 
to the producers’ timber income, BMA analysis was applied. The models 
selected by BMA are presented in Figure 5. We selected the first model with 
minimum BIC (BIC = −501.69; post prob = 0.36 in Nam Dong and BIC = −69.53, 
post prob = 0.19 in Phu Loc) for further regression analysis. 
As indicated by the adjusted R-squared values, the regression models 
explained between 49% and 96% of the variance in the data. In both case 
districts, the plantation area was the variable that had the largest impact on 
income. The models suggested that for every increase in Acacia hybrid 
plantation area by 1 Sd, there would be a 696.6 Sd increase in Acacia hybrid 











































































































































































Figure 5. Models of socio-economic and contextual attributes impacting Acacia 
hybrid timber income of producers, selected by BMA analysis in Nam Dong and 
Phu Loc districts. Source: Field research (2018, 2019) Note: Blue color referred to 
positive relation, red color referred to negative relation. The socio-economic and 
contextual attributes used in the regression model are presented in Table S2.  
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distance to plantation area caused a 1.5 Sd decrease in Acacia hybrid timber 
income. However, these factors only explain less than 3% of the Acacia 
hybrid timber income change in Phu Loc district (Table S5). Regarding the 
livelihood strategy of timber cultivators, other income from agriculture, 
wage and non-farm activities had no significant impact on Acacia hybrid 
timber income in Nam Dong district. In Phu Loc district, households with 
higher non-farm income, such as from trading or salaries, tended to invest 
more in timber production, thereby generating higher relevant timber 
income (β = 1.560, p = 0.000). In contrast, the regression model predicted that 
a 1 Sd increase in other forest income resulted in a 7.6-unit Sd decrease in 
Acacia hybrid timber income. 
Table 7. Determinants of Acacia hybrid timber income of producer households in 
Nam Dong and Phu Loc districts 
Significant Attributes   β SE t Sig. Model Summary 
Nam Dong 
(Intercept) 160.710  78.334  2.052 0.042 *   n = 150; adjusted R-
square = 0.960;  
F = 1476;  
p < 0.000 
Acacia hybrid plantation 
area (ha) 
696.616   11.380   61.214   0.000 *** 
Distance to plantation 
area (minutes) 
-1.524      0.426 -3.582 0.000 *** 
Distance to processing 
company (km) 
-10.538     2.014 -5.233 0.000 *** 
Phu Loc 
(Intercept) -2906.974 1127.903  -2.577 0.011 *   n = 150; adjusted R-
squared = 0.489;    
F = 28.74;  
p < 0.000 
Acacia hybrid plantation 
area (ha) 
1039.932 115.403    9.011 0.000 *** 
Other forest income (USD)  -7.593      2.304 -3.296 0.001 ** 
Non-farm income (USD)  1.560    0.437  3.568 0.000 *** 
Number of family labor 
involved (No.) 
960.307    366.617    2.619 0.010 ** 
Note: Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1. Source: Field research 
(2018, 2019).  
4.4. Role of Acacia Hybrid Timber Income in Poverty Mitigation and 
Reducing Inequality  
The FGT poverty analysis showed that Acacia hybrid timber income was 
relatively important in mitigating poverty in both case districts. By including 
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Acacia hybrid timber plantations in household livelihood activities, the 
poverty headcount ratio was reduced from 28.7% to 10.0% in Nam Dong and 
from 32.0% to 8.0% in Phu Loc. As a result, around 66% of poor households 
in Nam Dong and up to 75% in Phu Loc district were lifted above the national 
poverty line due to Acacia hybrid timber income. Moreover, the poverty gap 
and poverty severity indices were reduced from 7.6% to 1.3% and 3.3% to 
0.4%, respectively, in Nam Dong and from 8.1% to 0.7% and 3.1% to 0.2%, 
respectively, in Phu Loc district. Despite the similar effect on poverty 
reduction, the impact of timber income on income inequality differed 
between cases. Achieving financial benefits from Acacia hybrid timber trade 
reduced the Gini coefficient by 1% in Nam Dong district (from 38% to 37%). 
In the more developed market of Phu Loc district, in contrast, the total 
income Gini coefficient with and without Acacia hybrid timber income was 
51% and 33%, respectively, indicating an increase of overall inequality when 
including this timber income. 
Among the other livelihood activities, agriculture emerged as the most 
equally distributed income source, with the Gini coefficient varying from 0.4 
to 0.5 in both cases, followed by livestock income (Gk = 0.5 and 0.4 in Nam 
Dong and Phu Loc, respectively). Other sources, especially fishery and non-
farm income, demonstrated a considerably more unequal distribution (Table 
8). This could be linked to a large proportion of respondents involved in and 
obtaining income from agricultural and livestock activities. Our survey 
revealed that 100% households in both cases reported crop income. In 
addition, up to 94% in Nam Dong and 99% in Phu Loc district received 
livestock income. However, the proportion of households with fishery and 
non-farm income was only 12% and 36% in Nam Dong, and 16% and 52% in 
Phu Loc, respectively. 
While Acacia hybrid timber income contributed 37.7% to total inequality in 
Nam Dong district, a substantially higher contribution was observed in Phu 
Loc with 77.9%. Furthermore, the relative marginal effect of Acacia hybrid 
timber income was 0.05 in Nam Dong, meaning that a 10% increase would 
 
161 | P a g e  
 
increase income inequality by 0.5%. A similar trend with even higher impact 
was reported in Phu Loc, where a 10% increase in Acacia hybrid timber 
income would increase total inequality by 2.2% (Table 8). 
Table 8. Gini decomposition by income sources in Nam Dong and Phu Loc districts.  
Income Sources 
Nam Dong Phu Loc  
Sk Gk Rk GT SG MEFG Sk Gk Rk GT SG MEFG 
Agriculture  0.1 0.5 0.7 0.03 0.1 -0.01 0.1 0.4 0.5 0.03 0.06 -0.1 
Acacia hybrid timber  0.3 0.5 0.8 0.1 0.4 0.05 0.6 0.7 0.9 0.4 0.8 0.2 
Other forest products  0.2 0.8 0.7 0.1 0.2 0.07 0.03 0.8 0.7 0.01 0.03 0.000 
Fishery  0.01 0.9 0.3 0.003 0.01 -0.002 0.01 0.9 0.4 0.004 0.01 -0.003 
Livestock 0.1 0.5 0.4 0.02 0.04 -0.03 0.08 0.4 0.5 0.02 0.03 -0.1 
Wage  0.2 0.6 0.2 0.02 0.1 -0.1 0.08 0.8 -0.1 -0.01 -0.02 -0.1 
Non-farm  0.1 0.8 0.7 0.1 0.2 0.1 0.11 0.8 0.7 0.06 0.1 -0.002 
Total income 1.0 0.4 1.0 0.4   1.0 0.5 1.0 0.5   
Note: SG = Share of total Gini, MEFG = Marginal effect on total Gini. Gini coefficient 
for north central and central coastal area was 0.39 and for Vietnam was 0.43 in 2016 
[59].  
5. Discussion  
5.1. General Characteristics of Small-Scale Acacia Hybrid Timber Producers 
Our analysis has explicitly revealed that the socio-economic attributes and 
resource endowments of the interviewed Acacia hybrid producers differed 
between cases. Producers’ household heads were dominated by men at the 
middle and upper age classes. The educational level of timber growers was 
generally low, with around six schooling years in both case areas (Table 2). 
Despite that, they have accumulated traditional knowledge and skills for the 
management and production of Acacia hybrid timber. In addition, the 
producers have employed their social networks, for example with timber 
traders to commercialize their products [60]. Acacia hybrid plantations were 
perceived as key natural capital for the household economy. However, they 
were relatively small and dispersed (Table S4), corroborating the results of 
Nambiar et al. [11]. Given the hilly terrain, poor infrastructure and limited 
number of wood processing companies in Nam Dong, the travel time from 
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the villages to the plantations as well as the distance from Acacia plantations 
to processing firms was higher than that in Phu Loc district. These factors 
affected the productivity of timber production and the producers’ benefits 
from timber sale [61,62]. 
5.2. Involvement of Producers in Acacia Hybrid Timber Production and 
Commercialization  
During our interviews, it was reported that in the first years of FLA 
implementation, poor households were less interested in forest plantation 
mainly due to their limited investment capability. They, therefore, did not 
request or were not granted large areas of forest land, or transferred or sold 
the land use rights they were granted (allowed since 2003) to other 
households [9]. The recognition of land use right transactions resulted in the 
concentration of land in the hands of a reduced number of producer 
households, specifically those with economic advantages. This contributed 
to the substantial variation of Acacia hybrid plantation holdings between 
households. The loss of forest resource access for marginalized households 
increased their vulnerability. Given the availability of support services, such 
as loans and the distribution of seedlings, as well as the high returns from 
Acacia hybrid timber production, differences between poor and advantaged 
households further increased, and the reclamation of uncultivated land and 
conversion from other land uses into Acacia tree plantations progressed 
rapidly. Our findings also underlined the resource control of better-off 
households, in line with Arnold and Townson [63]. Similarly, studies in 
China pointed out the unequal land distribution, in which wealthier 
households owned significantly more land than the lower income 
households [8,64]. 
With a Red Book, small-scale producers benefited in some ways, as they 
could receive compensation at a designated rate in cases of land 
repossession, e.g., for governmental projects, or they could access loans from 
financial organizations for timber production. Besides that, it was a 
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prerequisite for the verification of legal timber production and thus crucial 
for international market access [9]. Nonetheless, the plantation management 
practices of these timber producers were typically at a low level with a 
preference for premature harvests. Causes could be the high demand for 
woodchips from the paper and particle board industry, ease in harvesting 
and transportation and a relatively simple cultivation technique [65,66]. In 
addition, there is a high risk of natural disasters occurring every 4–5 years in 
the central part of Vietnam. Floods and storms can damage stands, even in 
few hours, thereby reducing the attainable timber price [43]. During our 
interviews and group discussions, timber growers perceived early timber 
harvest as a manner to limit the risks from destructive typhoons. The 
additional prevalence of clear cut and burning fields after timber harvest 
may increase the risks of fungal infection and land degradation according to 
reports from Vietnam [67] and Indonesia [68]. The implementation of FSC 
certification schemes in Thua Thien Hue province was in line with the 
government policy directed at improving the quality and quantity of 
domestic timber sources [11,66]. Most of the interviewees in our research 
underlined that beneficial gains through price premiums between FSC and 
non-FSC sawlogs of approximately 12% were key incentives for participating 
in FSC groups. Members of these groups generally had better access to 
markets, market information and support services such as credit or training 
programs. They also had to follow the groups’ regulations, such as paying 
annual membership fees of 2.2 USD and a fee of 7% on the price differential 
between certified and non-certified logs. Additional paperwork was 
required by members for FSC-log transactions, such as filling in harvesting 
and transportation forms. (In Thua Thien Hue province, World Wide Fund 
for Nature and Scansia Pacific (https://www.scansiapacific.com/) recently 
have supported FSC certification and covered related expenditures (e.g., 
assessment cost)). However, the advantages of FSC certification for the 
producers’ livelihoods and social and environmental enhancement were still 
questionable [69,70]. 
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Even considered as a new land use system [11], Acacia hybrid plantations 
have been accepted as a stable and long-term income source for small-scale 
timber growers. As Phu Loc was the first district in which Acacia species 
were planted in Thua Thien Hue province, the producer households 
typically had more experience in timber production and trade than those in 
Nam Dong district. In Nam Dong district, forest land allocated for 
plantations was originally swidden land of local communities, and 
plantations were of low quality. Therefore, FLA compliance was generally 
not of interest to most local households in this area at the beginning [58]. The 
subsequent introduction of high-yielding forestry tree species, such as Acacia 
spp., Eucalyptus spp. and rubber led to a rapid expansion of tree plantations 
in this district. Due to the attractive market conditions for rubber latex, a 
large proportion of households established rubber plantations [57,58], 
especially during the early 2000s. At the same time, Acacia hybrids were 
introduced in Thua Thien Hue province that were more profitable and 
adaptable than parent species [71]. The decrease of the natural rubber price 
in recent years induced the communities to engage in the production and 
trade of Acacia hybrid timber regardless of their social and financial status. 
This confirmed that the land-use change towards Acacia hybrid timber 
plantations was mainly driven by financial income options, in alignment 
with a study by Thiha [72]. 
5.3. Livelihood Contribution of Acacia Hybrid Timber Production and 
Commercialization System 
The households in the two cases engaged in similar livelihood activities that 
were mostly related to natural resource extraction. This is common in other 
parts of Vietnam [73] and elsewhere [74]. Given the variation in socio-
cultural and environmental conditions, however, the income contribution 
from each income source differed across the two cases. Among the income 
sources of producer households, our findings highlighted the importance of 
forest-based products for livelihoods, corroborating similar reports from 
elsewhere [75,76]. 
 
165 | P a g e  
 
Our analysis also clearly demonstrated the potential of Acacia hybrid timber 
in generating cash income for improving and diversifying livelihoods [77]. 
The financial benefits derived from the timber business were even higher 
than the aggregated earnings from farming and livestock, which 
traditionally were important rural livelihoods. This confirmed the financial 
significance of woodlands and tree resources in Vietnam [73,78]. Across the 
study areas, the Acacia timber income source differed at a statistically 
significant level. Contributing factors could be the poorly developed timber 
markets and managed timber plantations in Nam Dong as compared to Phu 
Loc district. 
In both cases, the earnings from Acacia hybrid plantation forests increased 
with the income of timber producers. This implied that better-off households 
generated higher incomes from timber production and commercialization 
than the poorer ones, which could be attributed to their better access to 
resources and markets. This was a commonly reported trend in Vietnam 
[38,73] and elsewhere [79]. In addition, the absolute Acacia hybrid income of 
mid-upper timber growers was substantially higher than that of those in the 
three lower income groups, especially in Phu Loc district. Our results, 
therefore, concurred with the argument that the development of forest 
product commercialization may increase barriers for the poor to participate 
in the economic benefits from these resources, driven by the better resource 
and market access of their better-off counterparts [63,74]. Similarly, the 
relative contribution of Acacia hybrid timber income to the household 
economy increased from the lowest to mid-upper income group. These 
findings contradict results that identified a strong forest–poverty link and 
higher relative reliance of poor households on forest and other 
environmental incomes [28,64,80]. On the other hand, they underline the 
commercial potential of Acacia hybrid timber for both poor and non-poor 
producers. Yet, as a matter of fact, with the increasing commercialization of 
timber products, wealthier households seem to capture potential business 
opportunities more successfully [74,81]. 
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The results of the regression analysis indicated that income from Acacia 
hybrid timber production and commercialization was determined by 
different socio-economic and contextual attributes. In both case districts, the 
Acacia hybrid plantation area was positively related to timber income. This 
was commensurate with other studies in China [8] and Ethiopia [74]. In 
contrast, the coefficients of distance to plantation area and distance to 
processing company in Nam Dong district had negative signs. Potential 
explanations were related to the limited access to processing firms and poor 
infrastructure in this area. Past studies also have highlighted that small-scale 
timber growers whose plantations were close to processing companies or 
their homes could receive higher log prices [82] or reduce tree planting costs 
[83] and hence obtained higher returns. In Phu Loc district, non-farm income 
had a positive relation with timber income. The main driver was no labor 
competition between Acacia hybrid plantation and these non-farm activities. 
On other hand, households achieving higher incomes from other forest 
products, such as Pine (Pinus) or Acacia mangium were less interested in 
Acacia hybrid income, demonstrating the substitutive relationship between 
Acacia hybrid timber and other forest income. 
5.4. Role of Acacia Hybrid Timber Income in Poverty Mitigation and 
Reducing Inequality 
The FGT poverty analysis indicated that timber income contributed to reduce 
poverty in both case districts. Furthermore, the effect of Acacia hybrid timber 
business on poverty alleviation is higher in Phu Loc than that in Nam Dong 
district. This was because timber was the most important income source for 
producer households, especially in Phu Loc district. Our results were, 
therefore, comparable to the contribution of aggregated forest-based income 
to poverty alleviation in Nigeria [84] and Ethiopia [74]. Moreover, a 
comparison between the three poverty indices revealed the relatively higher 
impact of Acacia hybrid timber income on poverty severity compared to the 
poverty gap and the poverty headcount across cases. Thus, Acacia hybrid 
income was more important for reducing the depth and distribution of 
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poverty than for simply scaling down the number of poor in these areas [85]. 
Even though the reduction was quite modest, our results confirmed that 
Acacia hybrid timber income contributes to mitigating the income disparity 
in the mountainous area. This was consistent with the findings of Li et al. [8] 
pointing out the contribution of plantations to reducing income inequality, 
especially in rural communities where markets for plantation products were 
not well developed and/or these products were of low value. 
Among household’s income sources, Acacia hybrid timber income was one 
of the main contributors to overall income inequality. Causes were that (i) 
Acacia hybrid timber income was the largest contributor to total income; (ii) 
Acacia hybrid timber income source was unequally distributed; and (iii) it 
was most closely correlated with the distribution of total income as 
compared to other sources (Rk = 0.8 and 0.9 in Nam Dong and Phu Loc, 
respectively) (Table 8). The higher impact of Acacia timber hybrid income on 
total income inequality was also recorded in Phu Loc than that in Nam Dong 
district. This was associated with the larger share of Acacia hybrid income in 
total income, the more unequal timber income distribution and the stronger 
correlation of Acacia hybrid income with total income in Phu Loc.  
As presented previously, Acacia hybrid timber and forest income were 
skewed towards the high-income groups. This reflected that an increment in 
Acacia hybrid timber income likely benefited the better-off households more 
than poorer households. Similar findings were reported by Nguyen and Tran 
[3] who recorded that productive forestland and forest products were more 
accessible and profitable for the better-off households and that forest income 
could increase total income disparity among populations in north central 
coastal Vietnam. On the other hand, Tuyen [86] found that forest income had 
a negative marginal effect on total Gini (−0.035), and therefore enhancing 
forest income could reduce the income inequality among ethnic minorities in 
northwest Vietnam. This might be attributed to the more even distribution 
of forest income among households in the mountain areas of northwest 
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Vietnam [86], and the difference between these studies in terms of databases, 
study locations and study time [3]. 
5.5. Limitation of the Study  
While we believe that this study represents a useful analysis of the impacts 
of Acacia hybrid timber production and trade on rural livelihood in Vietnam 
that can guide further policy considerations, we are aware of its limitations. 
Firstly, our income data was based on recall, which possibly may have 
limited data reliability. We aimed to tackle this potential weakness through 
triangulation with village leaders and group discussions. In addition, the 
impacts of current timber management mechanisms, for example, the clear 
cut of premature plantations or field burn after harvesting on the 
environment displayed in this study, were rather simple. Thus, further 
studies are recommended to more profoundly investigate the influence of 
such timber plantations on the environment, e.g., in terms of resources 
overexploitation and biodiversity loss. Lastly, the use of cross-sectional data 
limited us in capturing the changes in household livelihoods and poverty 
status over time. Future studies should use panel data to complement our 
results. 
6. Conclusions 
Our comparative analysis found that Acacia hybrid timber production in the 
study areas was market-oriented. The plantations provided an income-
generating activity which formed an essential part of rural livelihoods in 
central Vietnam. Yet, the financially advantaged households were more 
likely to own larger woodlots than the poorer households. As a result, Acacia 
hybrid timber income was skewed toward the wealthy producers, especially 
in cases of increased timber product commercialization. Given economies of 
scale in establishing and managing plantations that are related, e.g., to 
increased labor costs for small and dispersed areas, poor timber growers 
could be trapped in poverty. Furthermore, well-developed market 
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conditions facilitated the establishment of Acacia hybrid plantations and 
induced a higher level of livelihood dependence on Acacia hybrid timber. 
Hence, while Acacia hybrid timber income reduced rural poverty, it tended 
to intensify income inequality. 
Our findings may have important implications for policies that attempt to 
enhance the contribution of industrial timber plantations to rural livelihoods. 
In Vietnam, forestry policies have created prerequisite conditions such as the 
availability of land and financial resources required for the remarkable 
expansion of small-scale plantation forests. Nevertheless, local communities, 
especially poor households can only benefit from these incentives if they are 
able to access forest land and other productive assets. Further policy 
interventions are therefore needed that directly aim to narrow the differences 
in land availability between producer households and particularly improve 
land access for the poor. To facilitate investments, a rural micro-finance 
system should also support poor producers. Improving income from 
plantations can also improve overall social development by providing better 
access for households to other services. However, poverty alleviation 
programs should also consider the potential risks emerging from the 
increased dependency of households on timber plantations, such as through 
price fluctuations, tree diseases and natural hazards. Furthermore, forest 
landscapes serve multifunctional objectives including economic growth, 
environmental protection and social development. In order to achieve 
sustainable development, all these concerns should be dealt with in 
conjunction. A multi-stakeholder approach is therefore required, taking into 
account the legitimate needs of all stakeholders’ groups. Further studies 
should deepen the understanding of the economic, ecological and social 
contributions of Acacia hybrid plantations to sustainable development. 
Supplementary Materials: The following are available online at 
http://www.mdpi.com/1999-4907/11/12/1335/s1, Figure S1: Productivity/ha by 
income groups in Nam Dong and Phu Loc district, Table S1: Study communes and 
their relative locations, Table S2: Socio-economic and contextual attributes used in 
regression model to identify Acacia hybrid timber income determinants, Table S3: 
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Producers’ Acacia hybrid plantation land use certificates in Nam Dong and Phu 
Loc districts, Table S4: Acacia hybrid plantation areas owned by producers in Nam 
Dong and Phu Loc districts, Table S5: Best five models of Acacia hybrid timber 
income determinants in Nam Dong and Phu Loc district selected by BMA analysis. 
 
 
Figure S1. Productivity of Acacia hybrid plantations by income groups in Nam 
Dong and Phu Loc districts. Source: Field research (2018, 2019) 
Table S1. Study communes and their relative locations 






Remote area  
1 Huong Phu  Nam Dong 43.7 19.5 Yes 
2 Thuong Nhat Nam Dong  52.7 42.2 Yes 
3 Thuong Quang  Nam Dong 60.4 51.3 Yes 
4 Loc Bon  Phu Loc  21.2 4.5 No 
5 Loc Hoa Phu Loc  35.0 8.5 No 
6 Loc Tien  Phu Loc  50.2 2.3 No 


































Nam Dong Phu Loc
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Table S2. Socio-economic and contextual attributes used in the regression model 
to identify Acacia hybrid timber income determinants 
Attributes Description  Unit  
Age  Household head’s age  Years  
Size Household size  People  
Edu  Schooling years of household head  Years  
Land  Total land holding size  ha  
Plan  Acacia hybrid plantation area holding size ha 
Agri Agricultural income USD 
Live  Livestock income USD  
Wage  Wage income  USD  
Offf  Non-farm income USD 
Othe Other forest income  USD 
Expe Household head’s experience in Acacia hybrid plantation  Years  
Disp Distance from village to plantation areas Minutes  
Numb Number of family labor involved in Acacia hybrid plantation  People  
Dism Distance from plantation area to processing companies where 
Acacia hybrid logs being sold (if possible) or to nearest 
processing company (if do not know which company buys 
Acacia logs)  
km  
 
Table S3. Producers' Acacia hybrid plantation land use certificate in Nam Dong 
and Phu Loc districts 
Land use certificate 
status 
Proportion of respondents (%)  
Nam Dong (n = 150) Phu Loc (n = 150) 
With Red Book  82.7 89.3 
Without Red Book  8.0 8.0 
Both 9.3 2.7 
Note: Interview households could report that they held land use certificates for 
some of their Acacia hybrid plantation areas, while not for all. Source: Field research 
(2018, 2019) 
Table S4. Acacia hybrid plantation areas owned by producers in Nam Dong and 
Phu Loc districts 
Acacia hybrid 
plantation area (ha) 
Proportion of the respondents (%) 
Nam Dong (n = 150) Phu Loc (n = 150) 
<5 88.67 82 
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5-10 10 8.67 
10-15 0.67 4 
>15 0.67 5.33 
       Source: Field research (2018, 2019). 
Table S5. Best five models of Acacia hybrid timber income determinants in Nam 
Dong and Phu Loc districts, selected by BMA analysis 
 Nam Dong  Phu Loc  
Best 5 models  
(cumulative posterior probability = 0.69) 
Best 5 models 
 (cumulative posterior probality = 0.57) 
 p! =0        Model 1 Model 2 Model 3 Model 4 Model 5 p! =0        Model 1 Model 2 Model 3 Model 4 Model 5 
Intercept 100.0   160.71      230.21      185.83      168.13       184.18 100.0 -2906.97 -2527.87 -429.07 -4083.37 -4348.22 
Age 3.4       . . . .  6.2 . . . . . 
Size 3.3        . . . . . 5.1 . . . . . 
Edu  3.0 . . . . . 18.4 . . . 244.31 . 
Land  10.4      . . -36.21       . . 44.7 . -1984.99 . . -2240.24 
Plan  100.0    696.62      695.13      736.59      699.65    694.55 98.6 1039.93 3193.70 1056.59 979.15 3417.56 
Agri 3.5       . . . . . 4.7 . . . . . 
Live  24.6      . -0.15           . . . 2.6 . . . . . 
Wage  4.5      . . . . -0.03 3.4 . . . . . 
Offf  3.7 . . . . . 97.8 1.56 1.72 1.52 1.36 1.77 
Othe 6.6        . . . -0.02          . 95.5 -7.59 -7.00 -7.74 -7.33 -6.86 
Expe 2.9        . . . . . 13.3 . . . . 127.44 
Disp 100.0 -1.52        -1.60        -1.61      -1.59      -1.51 2.7 . . . . . 
Numb 5.9      . . . . . 82.4 960.31 999.93 . 956.01 983.08 
Dism 100.0     -10.54      -10.88        -10.55     -10.50     -10.41                                                                                2.5 . . . . . 
nVar    3 4 4 4 4  4 5 3 5 6 
r2  0.96               0.97             0.97           0.97           0.97  0.54 0.56 0.51 0.55 0.57 
BIC  -501.69          -500.25       -498.58          -497.63     -497.58  -69.53 -68.93 -66.61 -66.28 -66.13 
post prob                                                      0.36              0.17              0.08            0.05           0.05  0.19 0.14 0.08 0.07 0.06 
Author Contributions: Conceptualization, L.T.T., D.D. and J.P.; methodology, 
L.T.T.; formal analysis, L.T.T.; investigation, L.T.T.; data curation, L.T.T.; writing—
original draft preparation, L.T.T.; writing—review and editing, L.T.T., D.D. and 
J.P.; supervision, D.D. and J.P. All authors have read and agreed to the published 
version of the manuscript. 
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Appendix A: Questionnaire for Producer Household Survey 
Interviewer:  Date: 
Interviewee: Village/commune/district:  
 Code: 
I. Household socio-economic characteristics  
1. Household head  
Sex Age  Marital status  
2. Education status  
(1) Do not read and 
write  
(2) Primary school  (3) Secondary school (4) High school or 
higher (specify)  
Schooling years 
3. Family size  
Total Male Female  
People of working age   Male  Female  
Number of main workers  Male  Female  
4. Ethnic group 
5. Financial status  
(1) Lowest  (2) Low-mid (3) Middle  (4) Mid-upper (5) Upper  
6. Residental status 
(1) Native to 
the area 
(2) Long-time 
immigrant (> 5 years) 
(3) Recent immigrant 
(< 5 years)   
(4) Temporary 
resident  
If not native, specify years of living in the area  
7. Landholding  
Total  Agricultural land Forest land 
Aquaculture pond land Others  
8. Annual income sources 
Source  Type  Volume  Uses  Price  Important 
level   
Remarks 
(if any)  Self-
consumption 
Sell  
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Fishery         
Livestock         
Wage         
Non-farm         
Total         
9. How important is the income of Acacia hybrid in your livelihood? 
(1) Remarkably  
important as it is 
the main income 
source 
(2) Important to fill 










not significant  




to forest land 
(3) Simple technique (4) Reduction of other 
incomes 
(5) Suitability for 
local soil conditions 
(6) Ability to 
improve soil 
 
(7) Labor does not 
compete with other 
activities  
(8) Lack of alternative 
income sources   





II. Acacia hybrid plantation and harvest  
11. What kind of timber species do you plant?  
12. How long have you been involved in Acacia hybrid timber production (years)?  
(1) < 5  (2) 5-10 (3) 11-15 (4) >15 
Specify how many years  
13. How do you learn about Acacia hybrid plantation techniques? 
(1) From family 
members  
(2) From training/ 
extension  
(3) By doing  (4) By looking 
at others  
(5) Others  
14. Do you attend any training courses on (Acacia hybrid) timber production, 
harvest and trade? 
Program 
name  
Organizers Time  Frequency  Trained 
contents  
Impacts on current 
practices  
Remarks 
(if any)   
       
       
15. How large is your Acacia hybrid plantation area (ha)? 
(1) < 5  (2) 5-10  (3) 10-15  (4) > 15 
Specify the area  
Plantation density  Age  
16. How are your Acacia plantation areas established? 
 





uncultivated land  
(3) Converting 
other land uses  
(4) Others (specify)  
17. Do you have ownership of your Acacia hybrid plantation areas?  
(1) Yes (2) No  (3) Both  
If yes, for how long? If no, why? who owns the Acacia woodlots? 
18. Are the resources equally accessed by timber producer households?  
(1) Yes  (2) No 
If no, why?  
19. How do you reach your Acacia hybrid plantations? 
How far? (km) By which mean of 
transport? 
In how long (minutes)? 
Estimated cost (if possible) 
20. Do you involved in FSC-certified timber plantations? 
(1) Yes  (2) No   
If yes, how large the area? how long have 
been involved? current age of plantations? 
If no, why? 
21. In your household, how many people involved in Acacia hybrid plantation, 
harvest and trade? Specify who, sex, age group and activities involved. 
22. Do you need to hire laborers for Acacia hybrid timber production and 
commercialization?    
(1) Yes (2) No  
If yes, how many (people/ha, working 
days/ha), for what activities, why, estimated 
costs?  
If no, why?  
23. What are the main capital sources for your Acacia hybrid timber business?   
(1) Self-financing  (2) Borrowing from relatives (3) Loans  from financial 
institutions 
(4) Loans from money 
lenders 
(5) Advance payment from 
buyers 
(6) Others, specify 
24. Have you ever faced financial shortages to accomplish your timber production, 
harvest and marketing? 
(1) Yes (2) No 
If yes, when? why? impacts on timber business? 
Solutions? 
 
25. What tools do you use in Acacia hybrid timber producing, harvesting and 
marketing? 
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Activities  Tools  Remarks (purposes of use, ownership, etc.) 
   
   
26. Where do you buy Acacia hybrid seedlings? 
(1) From seedling production 
companies, forestry companies, and 
nurseries (verified origin)  
(2) From local seedling shops 
(no verified origin) 
(3) Others, specify  
Why do you decide to buy seedlings there? Apart from your regular providers, do you know 
any other seedling providers?  
27. Do you use fertilizers to cultivate Acacia hybrid timber? 
(1) Yes  (2) No  
If yes, which fertilizers, how much, 
when? 
If no, why? 
28. Do you burn the field after harvest? 
(1) Yes (2) No  
If yes, why?  If no, why?  
29. How long is the normal rotation of your Acacia hybrid timber plantations?  
(1) ≤ 5 years   (2) > 5 years  
Specify how many years. Why?  
Quality of timber (diameter, branches, etc.)?  
Harvested month(s)/season(s)? 
30. What constraints do you face in timber producing, harvesting and marketing? 
31. Do you need to protect your Acacia hybrid plantations?  
(1) Yes (2) No  
If yes, from what? previous 
experiences  
If no, why? 
32. Do you harvest your Acacia hybrid plantations? 
(1) Yes  (2) No  
If yes, when, with whom? If no, why, who harvest?  
33. How much costs do you spend on Acacia hybrid timber production and 
harvest? 
Types of cost  Relevant years  Remarks (if any)  
I. Material and services    
Seedling   
Fertilizer    
II. Labor    
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Land preparation    
Planting    
Fertilizing    
Tending    
III. Other costs    
Total    
34. How much Acacia hybrid timber do you produce in the last 3-5 years? 
35. How has the productivity of your Acacia hybrid plantations changed in recent 
years? Why? 
36. What proportion of your Acacia hybrid timber production is consumed within 
the households? For what purposes? 
37. What benefits other than cash do you receive from Acacia hybrid timber 
production and commercialization? 
38. For what purposes do you use the cash income from Acacia hybrid timber 
production and commercialization? 
III. Acacia hybrid timber processing and marketing  
39. What processing activities do you perform before selling your products? 
(1) No 
processing  
(2) Peeling the 
bark  
(3) Shortening (4) Grading  (5) Others, specify  
40. Do you store Acacia hybrid logs before selling?  
(1) Yes (2) No 
If yes, why, where, for how long, impacts to the 
log quality  
If no, why? 




(2) At storage 
areas 
(4) At processing 
companies  
(5) Others, specify  
42. In case you sell the products outside your production areas,  
(1) How far do you need to transport your products? 
(2) What are transportation means? 
(3) How much does the transportation cost?  
43. How do you sell your products? 
(1) As standing trees  (2) As actual volume  (3) Both  
44. Who are buyers of your products? 
(1) Local traders  (2) Processing companies  (3) Timber wholesalers (or agents)  
(4) Directly to consumers (5) Sawmills or carpenters (6) Others, specify 
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45. Why do you decide to sell their products to these buyers? 
46. Do you face any challenges to sell your products?  
(1) Yes  (1) No  
If yes, specify   
47. Are these buyers available for your products? 
(1) Yes  (2) No  
If yes, how many  If no, why?  
48. What are the buyers’ requirements for the quality of Acacia hybrid timber? 
49. At which price do you sell your products?  
50. Do the quality and quantity of Acacia hybrid logs sold affect the price? 
(1) Yes  (2) No  
If yes, how? If no, why? 
51. How has the Acacia hybrid log price changed in the last 5 years? 
(1) Stable  (2) Increase (3) Decrease  (4) Fluctuating  
Do you know the reasons for these changes?  
52. Can you bargain the price with your buyers?  
(1) Yes (2) No  
If yes, why? If no, why, who decide the price  
53. Can you access price and/or market information before selling your products?  
(1) Yes (2) No 
If yes, by which ways?  If no, why? 
54. Do you satisfy with the current price of your products? 
(1) Yes (2) No  
 If no, how much the price should be, 
why?  
55. Do you know the price at which your buyers sell to their next buyers? 
(1) Yes  (2) No  
If yes, by which ways, how much?   
56. Do you think that the benefit sharing along Acacia hybrid timber value chains 
is fair?  
(1) Yes  (2) No  
 If no, why, who benefits most? 
57. Do you know the end-users of Acacia hybrid wood-based products? 
(1) Yes  (2) No  
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If yes, who, how do you know?  
58. How much cost do you spend on marketing your products? 
Types of cost Relevant costs Remarks (if any)  
Processing costs   
Transportation costs   
Taxes and fees    
Others, specify    
Total    
59. How has the number of Acacia hybrid timber producer households changed in 
the last 5 years? 
(1) Stable  (2) Increase  (3) Decrease  (4) Do not know  
If know, specify the reasons, impacts to your timber business  
60. What do you expect about the market demand for Acacia hybrid timber in the 
next 5 years? 
(1) Will remain stable  (2) Will increase  (3) Will decrease (4) Do not know  
61. What are the main challenges that restrict your income from Acacia hybrid 
timber? 
IV. Timber producers’ cooperation with other actors in Acacia hybrid timber 
value chains 
62. What are your relationships with other timber producers in your area? 
(1) Plant in group  (2) Transport in group (3) Process in group  (4) Sell in group  
(5) Share tools and 
techniques  
(6) Share information  (7) No relationship  (8) Others, specify  
63. Are there any producer’s cooperatives/ organizations in your area dealing with 
Acacia hybrid timber production and trade? 






Services  Remarks (if any)  
      
      
64. Do you participate in any producer’ cooperatives/organizations dealing with 
Acacia hybrid timber production and trade? 
(1) Yes  (2) No  
If yes, what cooperative/organizations? If no, why?  
65. How are the impacts of these cooperatives/ organizations on Acacia timber 
production and commercialization of their members?  
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66. Do you receive any supports from processing companies or traders who buy 
your products? 
(1) Yes  (2) No  
If yes, which supports, from whom?  
67. Do you sign any contracts with the buyers of your products? 
(1) Yes  (2) No  
If yes, with whom, for how long, your 
rights and responsibilities  
If no, why?  
68. Do you receive any advance payment or financial supports from the buyers of 
your products? 
(1) Yes  (2) No 
If yes, from whom, when, how much, 
payment method? 
 
69. Do you have any disputes with other actors in the Acacia hybrid timber value 
chains? 
(1) Yes  (2) No  
If yes, with whom, when,   
70. What services and supports, related to Acacia hybrid timber production and 
trade, have you get from individuals, governmental and non-governmental 
organizations? 
71. Do you think that government policies and regulations are influencing your 
Acacia hybrid timber production and commercialization?  
(1) Yes (2) No 
If yes, which policies and 
regulations, how impact?  
If no, why? 
72. Which traditional norms and customs have been affecting the Acacia hybrid 
timber business? 
73. What are your suggestions to enhance the producer’s benefit from Acacia 
hybrid timber production and commercialization? 
Thank you very much! 
Appendix B: R Code for the BMA Model  
BMA analysis was employed to identify the determinants of producers’ Acacia 
hybrid timber income. The R code applied in BMA model is presented below. In 
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this code, Aincome refers to Acacia hybrid income. The list of socio-economic and 















Merged_data_29_5_20 <- read_excel("R/Merged data 29.5.20.xlsx") 
View(Merged_data_29_5_20) 
data <- Merged_data_29_5_20 %>% mutate(district = as.character(dist)) 
dataND <- data %>% filter(dist=="Nam Dong") 
dataPL <- data %>% filter(dist== "Phu Loc") 
####################Nam Dong#################### 
attach(dataND) 
X = cbind(Age, Size, Edu, Land, Plan, Agri, Live, Wage, Offf, Othe, Expe, Disp, 
Numb, Dism) 
Y = dataND$Aincome 
search = bicreg(X, Y, strict=FALSE, OR=20) 
summary(search) 
imageplot.bma(search) 
x <- lm(formula = Aincome ~ Plan+Dism+Disp, data = dataND) 
summary(x) 
 




X = cbind(Age, Size, Edu, Land, Plan, Agri, Live, Wage, Offf, Othe, Expe, Disp, 
Numb, Dism) 
Y = dataPL$Aincome  
search = bicreg(X, Y, strict=FALSE, OR=20) 
summary(search) 
imageplot.bma(search) 
x <- lm(formula = Aincome ~ Plan+Othe+Offf+Numb, data = dataPL) 
summary(x) 
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SYNTHESIS AND DEVELOPMENT IMPLICATIONS  
 
5.1. Synthesis of Key Results  
5.1.1. Emergence of Asian timber value chain literature body  
Since the early 21st century, the global forest sector has been experiencing a 
considerable structural transformation (Hetemäki and Hurmekoski, 2016). 
For example, plantation forests are established and serve as a crucial 
substitute for natural forests to satisfy the increasing global timber product 
demand (McEwan et al., 2019). In addition, the traditional leading forestry 
industry nations, such as the USA, Canada, Germany and Japan are losing 
their relative importance, as both producers and consumers, to emerging 
economies, such as China, India and Indonesia. This implies a shift in the 
global wood-based product market from the West to the East (Hurmekoski 
and Hetemäki, 2013). Nowadays, the wood-based sector is more complex, 
interlinked and cross-sectional (Hurmekoski and Hetemäki, 2013; McEwan 
et al., 2019) which requires the involved firms to be innovative and adaptive.  
The macro-level analysis presents the state of research on Asian timber VCs, 
concentrating on the strategic responses of wood-based firms in respective 
markets (Chapter 4, Paper One). It provides insights on the development of 
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this literature body as well as the performance of timber VCs across countries 
in Asia. The interest in Asian timber VCs has emerged along with the 
accelerated development of the Asian forestry sector, the demand for sector’s 
survival strategies during the 2008 global economic crisis, and the increasing 
awareness on the interaction between wood-based industry evolution and 
forest cover change.  
The Asian wood-based sector has been integrated into the global economy 
with the timber products are marketed in both domestic and international 
markets. While Asian actors mainly serve as primary producers or 
manufacturers in timber VCs, marketing networks, design and branding 
development are under the control of global lead firms. Driven by their 
cheap labor and production costs and geographical location benefits, Asian 
countries gradually strengthen their roles in the global market. Within Asia, 
China has become an exceptional wood product market with an annual 
export growth rate of approximately 15% (Vu et al., 2019a). This made China 
become the largest global wood-based product exporter recently. The Asian 
wood-based industries primarily follow a cost leadership strategy with 
limited processing capacities. They also encounter several market difficulties 
such as tough competition, high standards with respect to, for example, 
product quality, certification of product origin. Comparable findings have 
been explained in wooden furniture VCs beyond Asia, such as in South 
Africa (Morris and Dunne, 2004) or food VCs in developing and transition 
countries (Swinnen and Maertens, 2007).  
The production and commercialization system of timber products represents 
beneficial business opportunities to relevant chain participants, such as 
timber producers, traders and processing firms. However, this commercial 
return might only be available in the short-term if forests are not well 
managed. This is in line with the argument of Abtew (2016) and Marshall et 
al. (2006) in managing non-timber forest product commercialization. In 
addition, benefits are generally asymmetrically distributed. Of the VC 
stakeholders, small-scale timber producers and processing companies 
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receive the least. The main driving factors are their shortage of market access 
and horizontal and vertical cooperation. These facts pose an urgent call for 
VC upgrading initiatives which have been effective in several Asian 
countries, such as China, Indonesia and India. 
5.1.2. Transition from low value woodchip to higher value wood-based 
product production  
The structure of typical Acacia timber VCs in central Vietnam is influenced 
by socio-economic, political and environmental conditions (Chapter 4, Paper 
Two). In the analyzed VCs, timber is sourced from different plantation 
systems managed by small-scale timber producers. Corresponding to the 
management regimes, various production and commercialization system are 
shaped, representing the VCs of woodchip, non-FSC furniture and FSC-
certified furniture product. 
Empirical results presented in the second paper also illustrate different 
interaction manners between the VCs participants. In general, the Acacia 
timber VCs are vertically driven by processing and exporting companies that 
control marketing networks. These firms are in turn in a captive relation with 
foreign major importers. This governance model is also common to 
traditional agricultural export products as reported by Abtew (2016) and 
Gibbon (2001). In the upstream node of the VCs, linkages between timber 
growers and traders normally are market-based in which price is the 
determinant of the interactions and the transaction’s complexity is low 
(Gereffi et al., 2005). However, when producers are linked with traders 
through informal loans or advance payment, the captive relationship 
appears (Tham and Pretzsch, 2019). Besides that, horizontal coordination 
among participants of the Acacia hybrid timber VCs normally is rather weak 
if not absent. For example, in the primary production node of chains, there is 
no formal cooperation among smallholder households, except in FSC 
groups. Instead, small-scale timber producers sometimes employ informal 
cooperation, for example, for sharing labor (locally called “đổi công”) and 
 
192 | P a g e  
 
price information. The unpopularity of formal cooperation among timber 
producers is mainly attributed to their lack of market awareness and the 
shortage of qualified leaders to run producer groups.   
The financial and economic analyses affirm the contribution of three 
investigated timber VCs to economic development. Revealed by positive 
profit in all stages of the VCs, timber production and trade provide a 
financially profitable business for the small-scale producers, timber traders, 
and processing and exporting companies. The chain comparative analysis 
underlines that the woodchip VC is more financially profitable than the 
furniture VCs. In the economic sphere, however, its performance is the least, 
while the FSC-certified furniture VC generates notably higher added value. 
Even though the Vietnamese government encourages the expansion of the 
FSC certification scheme, its application on the ground implies challenges, 
especially for small-scale producers. Hence, the transition towards higher 
added value of timber products calls for a number of changes in political, 
social, and economic conditions from different perspectives, such as local 
forest management, wood-based business sector, national forest policies, and 
global commitments.  
5.1.3. Timber business and rural livelihood improvement  
The involvement of small-scale producers in Acacia hybrid timber 
production and commercialization generates a number of benefits to their 
livelihoods. Timber plantation is one of the key natural capitals of producer 
households in the study areas. Nevertheless, they are generally small and at 
a low level of management (Chapter 4, Paper Three). The produced logs are 
merely market-oriented with livelihood opportunity depends on plantation 
management regimes and market access. Poor and non-poor households 
engage in timber production and commercialization system to different 
extents. The comparative analysis demonstrates that more wealthy 
households benefit more from and rely more on Acacia timber income, 
especially in the case of a well-developed market. Therefore, pro-poor 
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forestry interventions should target the improvement of access to forest-
based product markets and resources, such as forest land and finance (Arce, 
2019; Cotula et al., 2006; OECD, 2006).  
The Acacia hybrid timber income varies among households in the two case 
study areas. Contributors are various socio-economic and contextual 
attributes related to resource and market access. The regression analysis 
reveals two different sets of timber income determinants across cases. Our 
findings support the argument that factors influencing the 
commercialization outcomes of timber in particular and forest-related 
products at large are site-specific (see Abtew et al., 2014; Dessie et al., 2019; 
Ribot, 1998). An improved understanding on these factors is essential in 
forming further livelihood development strategies (Abtew, 2016).   
Furthermore, the roles of Acacia hybrid timber income on poverty and 
inequality mitigation differs between cases. Even though livelihood 
diversification using timber production notably reduces all three poverty 
indices in both districts, the effect of the Acacia timber business on poverty 
is higher in Phu Loc than that in Nam Dong district. In addition, timber 
income modestly reduces (in Nam Dong district) or considerably increases 
(in Phu Loc district) income inequality among producer households. Thus, 
this income source is more pro-poor in the mountainous area (even modest) 
than in the lower-land area with a well-developed market. This finding 
generally contradicts the study of Angelsen et al. (2014) and Aung (2019) 
stating that environmental income equalizes income disparity among rural 
households. Moreover, Acacia hybrid timber income is one of the main 
contributors to overall income inequality in both cases. As a result, the 
enhancement of this timber income is likely to increase income inequality in 
the future. The further forest development program, thus, might consider 
more pro-poor initiatives, including livelihood strategy diversification to 
deal with such above mentioned issues.   
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5.2. Identification of Development Scenarios for Timber VCs 
There are a number of factors that drive forest transition in Vietnam into a 
next innovative step: to substantially enhance the quality of plantation 
forests and to improve their economic achievement, social benefits, and 
environmental services.  For example, with the export-oriented wood-based 
industry, the country needs considerable amounts of legally produced logs 
to reduce its dependence on imported timber. Apart from a sustained 
material source, the development of the wood processing industry in 
Vietnam requires technological innovation to enhance its competitiveness in 
the global market (Vu et al., 2019a). Socially, Acacia timber plantations play 
an important role in the rural livelihood system. However, the current 
management regime implies low resilience against the escalating risks of, for 
example, diseases and severe weather, and thereby displaying benefit 
uncertainty in the future (Pistorius et al., 2016).  
This section focuses on the development pathways of timber VCs in central 
Vietnam that are driven by economic, technical, social, environmental, and 
institutional factors as illustrated in the previous chapters. Besides that, main 
stakeholders in the timber VCs are classified into two key groups including 
institutional actors especially the state, and private actors especially 
processing companies and small-scale timber producers. In order to compile 
scenarios, basic assumptions about these key actors’ behaviors are identified 
and consequently integrated with possible future situations of key factors 
(Figure 11). Three development scenarios of timber VCs are proposed, of 
which the first serves as a reference scenario in comparison with alternatives 
(Gausemeier et al., 1996; Kosow and Gassner, 2007). The second scenario is 
the fast transition model where the quick alternation towards longer rotation, 
certified timber production is implemented under strict regulations. In 
contrast, private actors are still cost-oriented and reluctant for any changes. 
The third scenario is the slow transition model where the vision of a 
sustainable-oriented future is shared by the state, processing firms, and 
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timber growers. In this model, management authorities and responsibilities 





Figure 11. Key drivers and key actors of timber value chain development scenarios. 
Source: Own elaboration. 
5.2.1. Scenario 1: Business-as-usual (BAU) model  
This model assumes that there will be no changes in Acacia hybrid timber 
VC performance and management. The management practices of timber 
plantations, in general, will still be of low level. Premature harvest will still 
be prevalent among small-scale timber producers. Produced logs will be of 
low quality and most of them continue to be processed into woodchips for 
export. Even though several private actors are future-oriented, no 
considerable efforts will be made in terms of upgrading timber VCs. The 
roles of government are largely on general regulatory services with limited 
interventions reaching local communities. The horizontal and vertical 
coordination between VC’s actors will continuously be weak. 
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Economic impacts   
Under the BAU model, the woodchip VC is still dominant with China being 
the main export destination. This chain is likely to be financially profitable 
as demonstrated in the VC analysis (Paper Two). Given the increasing 
competition from other woodchip exporters, such as Australia, Thailand and 
Indonesia, the market shares of the Vietnamese chipping companies 
potentially will be reduced in the future. A comparable prediction has been 
shared by Hoang et al. (2019). The additional lower quality of woodchips 
driven by the low quality of wood material will lead to the continuance of 
woodchip FOB price reduction (Figure 12). In contrast, during our interview, 
it was reported that chip production costs, such as labor and electricity have 
increased around 10-12% during the period 2013-2018. If this trend remains, 
processing companies will continuously offer even lower prices for timber 
traders to sustain their profits. Consequently, timber growers will receive 
less benefit for their plantations.  
 
Figure 12. Average FOB price of the Vietnamese woodchip, 2010-2018. Source: Own 
synthesis based on Phuc et al. (2019).  
While woodchip production and export generate financial profit for the 
woodchip companies, following this strategy implies some losses for the 
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m3/ha/year (with bark). Of this volume, around 25.6 m3 will be sold to the 
woodchip company (without bark) and used to produce an equal volume of 
11 m3 dried chips after humidity check (Paper Two). The woodchip 
company, therefore, generates a profit of 97.9 USD/ha/year and export 
earnings28 of 828.3 USD/ha/year. The remaining volume of 9.3 m3 (with bark) 
will be sold to the furniture companies. Given the net recovery rate of 17.4%, 
the production process generates 1.6 m3 (non-FSC chair)/ha/year. The export 
of non-FSC woodchips and furniture make an export earnings of 2,789.1 
USD/ha/year (Table 13). In another extreme, the volume of input for FSC-
certified chair production is estimated at 17.5 m3/ha/year yielded from an 8-
year rotation FSC-certified timber plantation. The production process 
generates 3.1 m3 (FSC-certified chair)/ha/year, and thereby substantially 
contributing to the national export earnings of 4,254.8 USD/ha/year. Apart 
from FSC sawlogs, 21 m3 of logs (without bark) with diameter ranging from 
5-12 cm are used to produce woodchips for export29, adding to export 
earnings of 696.6 USD/ha/year.  
Table 13. Annual export earnings based on 1 ha of timber plantation following 
normal forest scheme  
Description  
Processing sector and respective timber production 
scheme  
5-year rotation basis  FSC-certified 8-year rotation 
basis  
Furniture   Woodchip  Furniture  Woodchip  
Input volume 
(m3/ha/year) 
9.3 25.6 17.5 21.0 
Respective output 
volume (m3/ha/year) 
1.6 11.0 3.1 9.0 
Export earnings 
(USD/ha/year) 
1,960.8 828.3 4,254.8 696.6 




28 Export earnings = FOB price * export volume (USD)  
29 FOB price for FSC-certified woodchips is 77.4 USD/m3 (dried). 
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Increase in the 5-year rotation plantation area by 1 ha leads to an increase in 
export earnings of 2,789.1 USD/year. As forest land resource is limited, it 
causes a loss in export earnings of 4,951.4 USD/ha/year. Given the prevalence 
of timber premature harvest for woodchip production, the BAU model 
potentially brings considerable benefit for woodchip companies but hampers 
the contribution of the wood-based sector to the national economy. 
Sustainably managing forest plantations and promoting higher added value 
product production may not only increase the export earnings, but also 
reduce the dependence of the Vietnamese wood-based sector on imported 
raw material sources.  
Since yearly the 2000s, the FSC certification scheme has been introduced in 
Thua Thien Hue province. According to the key informant interviews and 
group discussion, the participation of small-scale tree growers in FSC groups 
is mainly driven by economic incentives receiving from price premium. 
Under the current management practices, however, the price premium 
between FSC and non-FSC sawn logs is only approximately 12%, lower than 
the firstly guaranteed of 15-20% by Scansia Pacific. Besides that, several 
issues emerge from the linkage between FOSDA and Scansia Pacific. For 
example, the firm only purchases FSC-certified logs in sawn-size. The forest 
owners, thus, have to commercialize the smaller-size logs by themselves. 
Apart from extra management tasks and responsibilities, such as forest 
protection and log grading, potential risks can occur that producers may 
obtain less benefit as compared to when they sell the whole forests (Hoang 
et al., 2019). Moreover, the agreement between Scansia Pacific and FOSDA 
will finish in 2020, and there is a lack of clarity on whether the agreement 
will be renewed. Therefore, the economic gains from FSC certification in the 
future are uncertain under the current management mechanism.  
Social impacts 
With the prevalence of woodchip VC, labor provision under the BAU model 
will still be limited as expressed in the results from VC comparative analysis. 
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While around two-thirds of the total surplus in the furniture VCs represents 
the contribution of firms to relevant employment, labor remuneration in the 
woodchip VC accounts for only 37.6% of its created value (Figure 13). 
Moreover, most of these labors are untrained and their working condition is 
generally at a low level of safety.  
 
Figure 13. Added value appropriation by VC stages in three analyzed timber VCs, 
Thua Thien Hue province, central Vietnam 
Under the BAU scenario, the local dependency on Acacia hybrid timber will 
be increased due to the scarcity of alternative income sources. During our 
interviews and group discussions, almost all respondents express their 
willingness to continuously cultivate Acacia hybrid in the next years. 
Around 67% of respondents in Nam Dong and 62% in Phu Loc district 
perceive Acacia hybrid timber as their most important income source. More 
than 80% of the interviewed producers also expect that Acacia timber 
demand will increase in the next 10 years (Table 14).   
Table 14. Producers’ perception on future market demand of Acacia hybrid timber, 
Nam Dong and Phu Loc district  
Perception on future Acacia 
hybrid timber demand  
Proportion of respondents (%) 
Nam Dong district  
(n =150) 
Phu Loc district 
(n = 150) 














Added value approprriation 
Profit Labor remuneration Taxes and duties
 
200 | P a g e  
 
Increase  83.3 95.3 
Decrease  0.7 0.7 
Do not know  14.0 2.7 
     Source: Field research (2018, 2019). 
Livelihood diversification using timber production is likely to reduce local 
poverty. For many producers, timber plantations serve as their ‘‘green bank 
deposit’’ that can be liquidated to pay for special needs, for example, health 
care and the education of children (Nambiar, 2019). Case study results have 
shown that producing Acacia hybrid timber contributes 33% of the total 
income of households located in the mountainous area or even up to 56% of 
those in the well-developed market. However, Acacia timber income is 
mainly obtained by well-off people given their better access to resources and 
timber markets. Thus, the contribution of timber income to poverty 
reduction will be continuously limited among the poor. This cash income 
source, however, will be short-lived. Possible causes are the over-
exploitation of resources, weak plantation management, and increasing risks 
from highly competitive woodchip markets as discussed earlier. The role of 
Acacia hybrid timber for income contribution, therefore, will decrease in the 
future under the current scenario.  
Regarding social equity, income inequality between low and high land areas 
and among producer households within the same communities will increase. 
Empirical results have shown that under the BAU scenario, small-scale 
timber cultivators in the lower land area have better market access and 
higher cash income from timber production than those in the mountainous 
area. High-value plantation products, such as certified logs are likely to 
require higher initial investment and management practices which the 
underprivileged cannot afford. This results in elite capture risk which has 
been reported widely in the decentralized forest governance mechanism (e.g. 
Iversen et al., 2006; Persha and Andersson, 2014).  
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Environmental impacts  
Even though the current Acacia plantation system represents a mean to 
sustain the raw material demand of the Vietnamese wood-based industry in 
the short term, its management regime threatens biodiversity and soil 
fertility. For illustration, the biodiversity will be decreased due to the 
prevalence of Acacia hybrid monocultures under weak management 
(Carriere et al., 1996; Cossalter and Pye-Smith, 2003). Furthermore, biotic 
threats, such as leaf blight disease or pink disease (Nambiar and Harwood, 
2014) will increase. During our interviews, 93% of respondents in Nam Dong 
and 86% in Phu Loc district have reported clear cut practice at the rotation 
age. The remaining biomass after harvest is normally burned. This will 
increase fire risks to neighboring plantations, nutrient loss and soil exposure 
(Nambiar et al., 2015). Given the regularity of devastating typhoons, 
exposing bare soil surface to the rains will induce severe soil erosion, 
especially in central Vietnam where thousands of plantation owners grow 
Acacia on steep and hilly terrain. These problems will considerably reduce 
stand health and productivity (Nambiar et al., 2015; Zhunusova et al., 2019). 
5.2.2. Scenario 2: Fast transition model  
The fast transition model assumes that the institutional actors, especially 
government are strongly sustainable-oriented. The current law enforcement 
activities will be increased to foster sawlog production towards the 
implementation of the FSC certification scheme, while the woodchip 
production is rigorously restricted. This model represents a quick 
transformation in the wood-based sector, from the current plantation system 
to the sawlog production over long rotations. The domestic wood processing 
industry will be strictly promoted towards the higher value uses of timber 
resources, specifically the certified furniture production. FOSDA and its sub-
associations will play essential roles in controlling timber production 
practices and facilitating timber trade. Despite the ambitious orientation of 
institutional actors, private ones, particularly timber producers and 
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processing companies are primarily cost-oriented and reluctant to take risks 
for any changes.  
Economic impacts 
Given the increasing control of government agencies and producer groups, 
timber cultivation techniques are likely to be enhanced. The proper 
management practice will potentially increase the volume of logs in sawn-
size per ha. In addition, timber quality will be improved, and thereby 
possibly increasing the price premium for FSC-certified logs. As indicated in 
the VC analysis, however, the opportunity cost of maintaining inventories 
will increase given a longer rotation of tree plantations. For enterprises, 
empirical findings have indicated that manufacturing FSC-certified furniture 
products is more profitable than those without certification. Therefore, 
comparing to the BAU model, this fast transition scenario creates higher 
benefits for both timber growers and processing firms. Furthermore, the total 
added value of timber VC as well as added value captured by chain 
participants will increase.   
Nevertheless, the prospect of achieving this scenario is far away from reality. 
Although the government offers initial funding, companies may avoid 
investments due to the uncertainties related to raw material supply and long-
term government support. Timber growers will also expose a similar 
tendency. Hence, the rate of innovation is relatively low (Hagemann et al., 
2016). Moreover, the fast transition model implies a quick alteration in timber 
production and timber market management. The timber trade, therefore, will 
require intensive support and control from institutional actors. Despite that, 
FOSDA Hue is rather newly established with limited financial and technical 
resources. The key staff in the FOSDA have been the provincial governors 
who wear diverse hats, for example, in the provincial agricultural 
department or forest protection department. In addition, its human resource 
is principally subsidized by the provincial state or projects of NGOs, such as 
WWF. As a result, FOSDA currently performs with relatively low or even at 
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no labor cost. At the lower level, its sub-associations are also characterized 
by negative traits, such as paucity of trust, low capacity, and weak 
governance.  
Our discussion on the benefits of the FSC-certification scheme is based on the 
current context, in which most of the certification-related costs, such as 
assessment fee and technical advice are donor-subsidized. While handling 
full FSC-related costs to small-scale producers will change their cost-benefit 
structure notably, and thereby reducing their interest in forest certification, 
strong dependence on external supports is not sustainable (Hoang et al., 
2019). Comparable findings have emerged in Tanzania or Mali as the farmer 
associations and/or cooperatives encounter difficulties, for example, in 
covering association costs or managing marketing functions when donors’ 
assistance withdraws (Shepherd, 2007). In our case, therefore, the producer 
association should consider covering certification costs. The group budget 
currently is based on the contribution of members, including (i) member fee 
of about 2.2 USD/ha/year; and (ii) fee of 7% on the price difference between 
certified and non-certified logs. Of the total amount, up to 80% are retained 
at respective sub-associations, and only 20% are distributed to FOSDA. With 
the FSC-related fees contributed by small-scale timber producers are about 
0.2 USD/m3/year (Paper Two), the respective contribution to the FOSDA’s 
budget is only 0.04 USD/m3/year. In order to cover the annual assessment of 
around 12,000 USD, the volume of logs harvested, therefore, must be at least 
300,000 m3/year, being equivalent to 962 ha/year. As a result, the total FSC-
certified plantation area of producer households should reach 7,692 ha in 
minimum, which is hard to achieve in a short time. Yet, this estimation has 
not considered the costs of FSC-related paperwork. Another possible 
solution for handling these costs is support from the Vietnamese national 
forestry program. For example, according to decision No.38, 2016 of the 
Prime Minister, the government can provide one-time support reaching up 
to 70% of the certification costs, maximum of 13.3 USD/ha, and for a 
minimum area of 100 ha. Additionally, the Vietnamese national standard of 
FSC forest management has been approved by FSC international (FSC, 
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2020b). Being effective in May 2020, this FSC standard directs at a version 
that is more suitable to the local context. Nevertheless, to date, these 
incentives have not been applied by FOSDA and producer sub-associations 
in TTH province.  
Social impacts  
As illustrated in case studies, the furniture VCs, both certified and non-
certified will improve labor provision with more job opportunities, higher 
labor qualification, and safer working conditions compared to the woodchip 
VC. Engaging in the FSC-certified timber business, producers and harvesting 
team will be trained for proper plantation and harvesting techniques as well 
as equipped with protective clothes. This will further guarantee the safety of 
timber VCs’ actors who operate directly on the ground. However, most of 
the existing Acacia plantations are of low quality and not applicable for 
lengthening rotation to produce sawlogs (Zhunusova et al., 2019). 
The strict regulation on timber cultivation and management activities under 
the fast transition scenario will have considerable impacts on the local 
livelihood system. Since small-scale forest owners are often poor and need 
early returns from Acacia plantations with minimum risks, the quick 
transition from short to longer rotations for sawlog production is difficult to 
obtain. The preference for timber premature harvest is also driven by the 
risk-averse cultural perception of many Vietnamese farmers (Ha, 2017). 
Besides, they primarily lack experience in plantation management for sawn-
log production (Zhunusova et al., 2019). Household surveys indicate that 
only 11% of interviewed households in Nam Dong and 21% in Phu Loc 
currently apply the FSC-certification scheme. Most of these interviewees are 
in the mid-upper class. Under the fast transition scenario, the dependence 
level of local community on timber income will be reduced. This is because 
poor households cannot afford with complicated management regime and 
high-cost input required in FSC-certified timber plantations. As indicated in 
case studies, by excluding Acacia hybrid timber income from the current 
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livelihood system, the poverty gap and poverty severity will be 6 and 8 times 
higher respectively in Nam Dong and up to 12 and 16 times higher 
respectively in Phu Loc district. If the law enforcement activities are strictly 
conducted, these households will have to change their livelihood strategies. 
Driven by the limited alternative livelihood activities, especially in the 
mountainous area, regional migration will be increased, which in turn will 
reduce social resilience among remaining communities (Aung, 2019). This 
scenario also will increase income inequality between timber producers as 
shown by the Gini decomposition analysis.  
Environmental impacts  
Given the calls of FSC certification scheme for various environmental 
considerations, such as systematic plantation, inventory control and 
sustainable harvest, this scheme theoretically, benefits the forestry sector in 
Vietnam (Auer, 2012). For example, a longer rotation timber plantation 
without pesticide application, and no burning fields after harvest will 
improve soil quality as compared to the BAU model. In addition, mixed-
species cultivations, especially with native species will enhance biodiversity. 
It will in turn reduce the risks of disease outbreaks resulted from identical 
Acacia monocultures and provide advantages from native timber of high 
commercial value, such as for veneer or furniture production (Crowther et 
al., 2020).  
Nevertheless, the implementation of the fast transition model may increase 
social conflicts which restrict the effectiveness of this model. Local 
populations may follow the law and adopt innovative approaches if these 
initiatives are perceived as appropriate and commercially profitable (Ellis 
and Biggs, 2001; Pretzsch et al., 2014). Results from the timber producer 
survey illustrate that only less than 10% of the interviewees were aware of 
government policies and regulations on timber plantation management. 
Thus, the current influence of formal policies on the ground is remarkably 
limited. If the government increases law enforcement activities, local people 
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are less likely to follow formal rules and regulations. It may lead to social 
disputes between local communities and institutional agencies, which will 
further decrease local participation in conservation. Given that the successful 
conservation outcomes are highly linked to local engagement (Sterling et al., 
2017), this particular tendency may pose negative impacts on biodiversity. It 
also may enlarge the risks of tree cutting and illegal logging from natural 
forests by small-scale producers who cannot involve in the new plantation 
system, especially in remote areas where formal security is frequently not 
reachable. 
5.2.3. Scenario 3: Slow transition model  
This model assumes that all VC actors will be sustainable future-oriented. 
The institution actors will foster the transition towards higher-added value 
product production by promoting a sustainable economy and corresponding 
political equilibrium. Besides that, private actors will be aware of urgent 
economic, environmental, and social issues and be willing to support 
sustainable timber VC projection. Developmental goals will be discussed and 
established collectively between institutional agencies, processing firms, and 
community leaders with a strong focus on biodiversity conservation and 
livelihood improvement. Producer association and sub-association will not 
only be related to the FSC-certified timber plantations, but also provide 
supports for owners of not-yet certified planted areas, for example in market 
information and plantation techniques.   
Economic impacts 
Under this scenario, horizontal and vertical coordination among timber VC 
participants will be enhanced. As a result, the slow transition model implies 
positive impacts on the cost-benefit structure of chains’ participants. 
Working together will reduce the transaction cost of relevant stakeholders in 
obtaining inputs, comprising information and extension programs 
(Macqueen et al., 2006; Mayers and Vermeulen, 2002). For example, a 
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producer group can hire lorries at harvesting time to reduce the 
transportation cost of the group’s members (Bukula and Memani, 2006). A 
number of scholars have also underlined the formation of outgrower 
schemes and farmer associations and/or cooperatives as a manner to deal 
with small-scale and limited-finance characteristics of tree growers 
worldwide (Bukula and Memani, 2006; Kumar et al., 2015; Mayers and 
Vermeulen, 2002). Moreover, formal groups can attract donor support that 
would be less likely for individual firms.  
Furthermore, under this model, plantation management will concentrate on 
improving productivity and product value rather than solely defining 
plantation rotation. The produced logs, therefore, will be of higher quality 
and the wood category will be more diversified than that in the BAU model. 
This scope will be feasible if timber plantations are properly managed. For 
example, a study of Huong et al. (2020) in Vietnam stated that a notable 
volume of sawlogs and pulpwood could be obtained in 6-7 year rotation, 
well-managed Acacia timber plantations without any additional 
investments, such as fertilizer or thinning beyond initial years. The 
additional supports of institutional actors will enhance the access to market 
information and marketing networks of VCs’ stakeholders. These 
advantages further will improve the business performances of chains’ actors 
(Nambiar, 2019; Tham et al., 2020).  
As compared to the Business-As-Usual and the fast transition model, the 
success of innovation will explicitly be higher in the slow transition scenario. 
One of the main driving factors is the availability of investments in research 
and development which are not limited to laboratories, but are widely 
applied as a technological standard. Processing firms will benefit from this 
tendency and actively adapt and upgrade their production. Consequently, 
the wood-based products will gradually be of higher added value and 
competitiveness (Vu et al., 2019a). The main disadvantage of this model is 
the time constraint. A report of the International Union for Conservation of 
Nature has estimated that the transformation from low value woodchip to 
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higher value wood-based product VCs which source timber materials from 
more diverse and biologically rich plantation forests may take 20-30 years 
(IUCN, 2018). Moreover, Shepherd (2007) has emphasized that mutual trust 
is a crucial ingredient of business dealings. However, it is required a 
considerable amount of time to establish trust between VCs’ actors. In 
addition, VCs’ stakeholders are of different power degrees which may affect 
their initiatives (Dolan and Opondo, 2005). Therefore, institutional agencies 
will need time to improve their capacity to seek common grounds among 
relevant chain participants.  
Social impacts 
Given that the current rural livelihood system highly depends on Acacia 
timber production and trade, the slow transition model will have positive 
impacts on local livelihoods. Under this scenario, woodchip exports will not 
be highly encouraged, but still accepted as opportunities for small-scale 
producers pursuing early cash income with low risks. Furthermore, the 
government will impose stronger control over land use to prevent land 
capture and land-use purpose conversion for monoculture timber 
production with litter contribution to long-term development. Various 
supports, such as financial services and qualified seedlings will be developed 
and distributed widely to assist small-scale timber producers, especially the 
poor ones. Therefore, unlike the fast transition model, this trend has 
potentials to improve livelihood security, particularly among the poor. 
During the field surveys, more than 60% of interviewed producers have 
mentioned Acacia plantation forests as their most important income source. 
Sustainably improving the timber and forest income, in general, will 
therefore reduce rural poverty.  
Even though the productivity of Acacia hybrid timber plantation will be 
improved, livelihood dependence on this income source may be decreased 
due to more diversified livelihood strategies of producer households. 
Besides the positive impacts on household economies, the slow transition 
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scenario potentially reduces income inequality between timber producers in 
the same and between communities. This is due to poor households will have 
better access to the land and financial sources and better timber plantation 
establishment. The additional increase of other income sources, such as 
livestock and agriculture, resulted from diversified livelihood strategies, will 
contribute to narrow the total income inequality in both high and low land 
areas. Rural livelihoods under the slow transition development strategy will 
also be less vulnerable than under the BAU model (Ellis, 2000). In addition, 
local cohesion and resilience will be improved due to the implementation of 
appropriate laws and regulations which consider multi-stakeholder 
concerns (Shaw and Maythorne, 2013; Tanner et al., 2019).  
Environmental impacts 
Under the slow transition scenario, biodiversity is likely to be increased as 
compared to the BAU model. Past studies have reported that sustainably 
managed short-rotation plantations will bring ecological benefits in general 
(Kapp and Manning, 2014). For example, proper inter-rotation management 
practices that include protection of organic matter and rational use of 
chemical inputs, such as fertilizers and herbicides can improve ecosystem 
values, such as soil carbon and nitrogen acquisition while increasing wood 
production (Huong et al., 2020; Nambiar et al., 2015).  
Regarding effectiveness, this scenario has a higher prospect to achieve 
conservation outcomes than the two former models. The driving factor is that 
the slow transition model will actively involve local groups in the 
development of forest management instruments. According to Keenan 
(2015), promoting partnerships between actors in timber VCs will integrate 
local knowledge and culture into formal forest management practices. 
Despite the increased transaction cost resulted from the long negotiation 
process, this model will reduce social conflicts and enhance the legitimacy of 
collective decisions (Aung, 2019). In addition, it possibly provides a chance 
to obtain advanced knowledge through social learning mechanisms 
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(Macqueen et al., 2006; Pretzsch, 2014; Walker and Salt, 2012). Existing 
literature has demonstrated the control of state authorities in decision-
making processes (see Breslin and Nesadurai, 2018; Castro and Nielsen, 
2001). In order to sustain the above-mentioned benefits, the implementation 
of the slow transition model, therefore, should ensure the opportunities of 
other actors, such as local communities to express their interests (Theesfeld 
et al., 2017). Furthermore, a model such as Training of Trainers (ToT) (Bicanic 
and Raae, 2013; Feltrin et al., 2015) can also be introduced to facilitate the 
knowledge extension.   
5.3. Conceptualization of Development Scenario: Pulpwood or 
Sawlog? 
Given its unique raw material basis and the increasing international trade 
recently, the forest-based sector plays an important role in global sustainable 
development (Baumgartner, 2019). To meet the future demand for forest 
products, the role of plantation forests will not be limited as mere timber 
sources for global markets. The global discourses on local forest management 
increasingly concentrate on how to improve conservation outcomes and 
respecting the needs and livelihoods of local communities (Szulecka, 2015). 
Manufacturing higher added value products is increasingly perceived as a 
strategic goal of forest-based industries. With a limited timber resource, 
shifting from the mass production of low value to the selective production of 
higher value timber products will enhance the contribution to the local and 
national economies from sustainably-managed forest biomass (Sathre and 
Gustavsson, 2009).  
Group discussions during the fieldwork and further key informant 
interviews provide a chance to conceptualize and evaluate the development 
scenarios of timber VCs based on the local knowledge and experience. In 
terms of economic realms, key informants stated that the current forest 
management system represented a quick-return investment of small-scale 
timber producers. Many producer households are financially disadvantaged 
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and often suffer from the unexpected events so-called “income shocks”, such 
as the family member’s sickness, livestock losses, and natural disasters 
(Zhunusova et al., 2019). Given that there is no insurance available for tree 
plantations currently, small-scale timber producers are responsible for all 
these uncertainties. However, timber income source is only short-lived under 
the BAU model, implying a high level of livelihood insecurity for tree 
growers in the long-run. Even though the woodchip VC is financially 
profitable to the chain’s participants, its contribution to the national economy 
at large is limited.  
In contrast, furniture production, especially the FSC-certified furniture VC 
generates higher added value. However, a major part of this surplus is 
currently captured by processing companies, while timber producers are 
trapped in the complex implementation procedure and by the notably high 
opportunity cost of inventory. To increase the benefits of timber cultivators 
engaged in the FSC-certified timber plantations, a number of changes in 
plantation management are required. Apart from the above-mentioned risks, 
most of the small-scale tree growers lack of knowledge on sawlog production 
management. Therefore, their ability to adopt “quick” changes under the fast 
transition model is limited. Key informants also highlighted the current 
paucity of information on the capacity and willingness of wood processing 
firms to participate in the fast transition model. In fact, most of these firms 
are at the micro and small scale with a relatively low level of technology and 
management. Their business activities, and thereby their timber raw material 
preference highly depend on the orders of several long-term customers. 
Under the fast transition model, although the government offers initial 
funding, companies may avoid investments. Any changes related to timber 
supply, hence, should be incorporated with an appropriate market 
information system, such as market demand and competence of processing 
firms. 
In terms of social realms, the furniture production and export indicate higher 
labor provision than the woodchip production. Nevertheless, under the fast 
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transition model, forest land concentration may increase because poor 
households cannot afford FSC-certified timber plantation regimes. This will 
further deepen the elite capture problem within and between communities 
while reducing social resilience. The slow transition model, on the other 
hand, gives timber producers a more flexible approach to sustainably 
improve their livelihoods. Participants in the group discussion suggested 
promoting a discussion platform between communities, processing firms, 
and government agencies to obtain effective poverty reduction and improve 
social justice in the future. Moreover, several key informants stressed that 
the sawlog production strategy should be targeted with caution under the 
current situation. A comprehensive consideration on improving the 
productivity of timber production at both the quantity and quality of 
produced logs should be deliberately taken into account (Nambiar, 2021). If 
wood processing companies require the large-diameter logs yielded in long 
rotation plantations, they may create a jointly profitable agreement with 
timber growers, representing their targeted raw material suppliers.  
In terms of environmental realms, the fast transition model with strict law 
enforcement on sustainable development, theoretically, demonstrates the 
highest potentials for biodiversity and soil fertility improvement. However, 
key informants highlighted that the prospect for effective implementation of 
this scenario is low. From a management point of view, causes are mainly 
associated with the shortage of financial resources and management 
capacity. From a local point of view, strict environmental protection laws 
without a thorough consideration on local conditions will not be legitimate. 
The transparency and accountability of these regulations will be at a low 
level. A slow transition scenario is an alternative to overcome these issues.  
Characterized by a co-management model, this transition pathway may 
increase the participation of local communities in environmental protection 
programs.  
 






6.1. Policy Implications  
The sectoral overview presents the development of timber supply and wood-
based industry in Vietnam. Driven by increasing global demand for timber 
products and notable foreign direct investments, the wood-based product 
manufacturing and export sector in Vietnam has developed rapidly. Of 
which, the high added value products, such as wood furniture, generate a 
considerable part of the total export turnover in the timber and timber 
product segment. However, up to 80% of timber yielded from the plantation 
forests, crucial sources for the domestic wood-based industry, have been 
used for woodchip production. In order to sustain the raw material demand, 
timber for the furniture export sector is mainly imported from foreign 
countries. This condition explicitly underlines the mismatch between timber 
supply and demand of the wood-based industry in Vietnam.  
At the macro level, the literature synthesis systematically provides an 
overview of the wood-based sector in Asia from a GVC perspective. Despite 
the proliferation of general VC literature (e.g. Bolwig et al., 2010; Gereffi, 
2001; Gereffi and Fernandez-Stark, 2016), studies in this field are of limited 
number and facing biases regarding methodological selection, geographical 
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focus, and analytical themes. Relevant findings also explicitly demonstrate 
institutional, economic, social, environmental conditions shaping the timber 
VCs across Asia. At the meso and micro levels, the analyses accommodate 
further understandings on the transition toward higher value uses of Acacia 
hybrid timber and the influence of this timber production and 
commercialization system on rural livelihoods in TTH province. From an 
economic perspective, the woodchip VC is financially profitable at the firms’ 
level. However, its dominance restricts benefit to the national economy. 
From a social perspective, the woodchip VC is characterized by low labor 
provision and working safety. While livelihood diversification using timber 
production notably reduces rural poverty, the timber income source could 
also intensify income inequality. Small-scale producer households are 
generally trapped in the difficulties of financial shortage, limited market and 
information access, and risk-averse culture. This partially causes a low level 
of timber plantation management which potentially, in turn, results in 
several negative environmental impacts, such as land degradation and 
biodiversity loss.   
The scenario analysis describes alternative development pathways for the 
timber VCs in TTH province. Relevant opportunities and constraints are also 
outlined. The possible outcomes of each strategy are justified by literature 
reviews, empirical findings, key informant interviews and in various group 
discussions. A comparison between the three scenarios indicates that a slow 
transition model with the co-management of natural-based resources proves 
useful to stimulate economic growth, social development, and 
environmental protection.  Based on these outcomes, this research implies 
five management interventions towards sustainable development of timber 
VCs (Figure 14). 
 
 





Figure 14. Analysis framework linking value chain and livelihood system with proposed management interventions. Source: Own 
elaboration.
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6.1.1. Adaptive management   
The Vietnamese wood-based sectoral reviews indicate a wide range of 
alterations in response to the changing political, ecological, social and 
economic conditions. The assessment of Asian wood-based sector from a 
GVC perspective additionally implies increasing market challenges which 
wood-based firms have to cope with, for example, tough competition and 
origin certification in the globalized markets (e.g., page 65). In the future, 
various supplementary aims may be integrated with a view to achieving 
sustainable and multi-value forestry (Darr et al., 2014b). This escalates the 
complexity and uncertainty in forest management (Uibrig et al., 2014). 
According to the case study findings and scenario analysis, these changes not 
only impact the national economy, but also the natural resource management 
and local livelihood system which in turn entail influences on conservation 
outcomes and social resilience. While some changes are locally generated, 
most of them are driven by external factors that are beyond the control at the 
provincial levels (e.g., page 61). This is, therefore, important to develop an 
innovative forest management system that is capable to deal with 
uncertainty and complexity as well as facilitates the learning process and 
improve current management (Auch et al., 2014; Pretzsch, 2014; Walters and 
Holling, 1990).  
A possible solution is to incorporate adaptive management tenets into timber 
VC development planning (Pretzsch et al., 2014). As a result, the forest and 
tree-based management strategies in TTH province can be viewed as a 
complex adaptive system with the involvement of various stakeholders 
(Messier et al., 2015). The effective implementation of adaptive management 
in TTH requires two main conditions. For one, it requires the participation of 
wood-based enterprises, local communities and other actors to assure that 
the future timber VC performance is aligned with their needs and 
preferences. This is because the adaptive management process generally 
revolves around determining VC development goals, implementation 
strategies and actions based on the regular evaluation and reviews of the 
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management program (Jones, 2009). When other actors than the government 
actively participate in forest governance, the possibility of obtaining 
improved economic, social and environmental outcomes is increased notably 
(e.g. Persha et al., 2011). Additionally, the number and speed of feedbacks on 
the relation between human and forest resources which are crucial elements 
of adaptive management for sustainable resource uses are increased 
(Holling, 1978; Ostrom, 2009). Nonetheless, forest management objectives in 
Vietnam are predominantly defined by high-level government authorities 
with a limited engagement of stakeholders at local levels (Bayrak, 2019; 
Hoang et al., 2017). Given that the arrangement, implementation and 
evaluation of management programs are mainly conducted by forestry 
agencies, the scientific objectivity is additionally at a low level (Tan, 2005). 
Integrating researchers from different disciplines such as social and 
economic specialists is necessary to profoundly evaluate the timber VC 
performance and develop future pathways. Interventions, hence, should 
focus on developing a multi-stakeholder feedback mechanism, especially at 
the local level to stimulate researchers’ knowledge sharing, capture the 
actual conditions and cope with unforeseen changes.  
Secondly, adaptive management requires continuous evaluating and 
monitoring mechanisms to adjust development goals and management 
strategies (Uibrig et al., 2014). In Vietnam, MARD holds the highest 
responsibility for forest planning and monitoring forest-related changes. 
Various tasks are assigned to the specific organizations under its authority, 
such as the Forest Inventory and Planning Institute (FIPI) and the Forest 
Protection Department (FPD). The planning and management activities are 
able to revise periodically, for example, every year or every five years within 
the frame of the allocated budget (e.g. TTH, 2020b). Despite that, the function 
and responsibility of forestry management agencies at diverse levels, such as 
national, provincial and district in planning and monitoring are not explicitly 
identified (MARD, 2013). Hence, the formation of an auditing mechanism is 
fundamental to assess forest management outcomes. Furthermore, including 
changes into management practices may require new approaches, such as 
 
218 | P a g e  
 
real options, scenario analysis and sensitivity analysis (Messier et al., 2015). 
To assist the adaptive governance process, capacity building programs at 
different forest-based governance levels are necessary. A number of topics 
can be introduced, for example, financial evaluation methods such as cash 
flow analysis, forest monitoring tools such as Geographic Information 
System (GIS), or innovative forest management model towards a green 
economy (Pretzsch, 2014). These programs can also focus on generating 
visionary managers holding the roles of making decisions, incorporating 
actual knowledge, and connecting actively with external institutions (Allen 
and Garmestani, 2015).   
6.1.2. Multi-stakeholder cooperation  
The findings from the literature review reveal the vulnerability of small-scale 
timber producers and SMEs partially resulted from their lack of horizontal 
and vertical cooperation (page 67). In addition, the current competition in the 
wood-based sector is not only between individual firms but also increasingly 
between timber VCs (e.g., page 80 and 117). Nonetheless, most of the firms, 
especially small-scale ones, have focused on improving production and 
maximizing their business profits without sufficient consideration on timber 
product markets and the importance of effective timber VCs (e.g., page 117) 
(Vermeulen et al., 2008). As being a chain stakeholder, the long-term success 
of a business strongly depends on how the firm understands and responds 
to the needs of the entire VC. As a result, a more strategic timber VC 
management is required that bridges conventionally disparate interests and 
enhances the cooperation among chain participants (Banchuen et al., 2017; 
Morris, 2001). It is crucial to improve firms’ innovation competence and 
upgrading timber VCs, especially in today’s complex and highly 
interconnected world (e.g., page 73).  
The lessons learned from small-scale producer certification groups (page 
106) can be used to support the establishment of cooperatives and 
collaborations between wood processing firms and timber producers 
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(NEPCon and Forest Trends, 2018; Quang et al., 2018). Current policies and 
regulations provide enabling conditions to foster multi-stakeholder 
coordination. For example, the TTH provincial FPD considers the 
development of FOSDA as one of its key objectives. They aim for the 
horizontal and vertical involvements of forest-related organizations, such as 
the provincial and district Department of Agricultural and Rural 
Development (DARD), into the governance scheme of timber VCs to assist 
timber producer groups through policies and incentives (Ha, 2017). Yet the 
capacity of current smallholder cooperatives and the contractual agreements 
between wood-based processors and farmers need to be improved. Besides 
that, establishing trust between stakeholders is difficult and time-
consuming. Playing as both general regulator and facilitator of the 
collaboration networks, the government should provide diverse supports, 
for example, providing training and extension services to build trust and 
ensure the benefits of VC actors.  
6.1.3. Target interventions 
The livelihood analysis demonstrates that local communities’ earnings from 
tree plantations are significantly site-specific (page 137). Despite the 
availability of various national pro-poor policies in Vietnam, poor 
households have not benefited as much and their asset bases are small in size 
and relatively unstable (e.g., page 156) (Smith et al., 2017). Forest landscapes 
serve multifunctional objectives including economic growth, environmental 
protection, and social development (e.g., page 117). While a win-win solution 
between these deemed competing targets is rather difficult to obtain in 
practice (Hahn et al., 2010; Van der Byl and Slawinski, 2015). As indicated in 
the scenario analysis, for example, stringent law enforcement towards forest 
certification implementation without providing alternative livelihood 
activities potentially reduces the local social resilience. The policymakers, 
thus, are required to identify key development objectives in particular 
periods which are in relation to specific terrestrial areas, and for specific 
participants/or participant groups in timber VCs. This approach also 
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indicates the approval of activities that could impact the less prioritized 
goals.    
A possible solution is that the management practices related to the Acacia 
hybrid timber and forest-based VCs at large in TTH province should be 
flexible and localized setup. Forest management agencies should permit a 
slow transition from low value to higher value uses of timber resources and 
thereby recognizing the establishment of both woodchip and furniture VCs 
(e.g., page 155). Particular concerns are required on the development paths 
of small-scale timber producers as they are normally vulnerable and 
responsible for an essential part of timber supply (page 137). From a 
geographical location perspective, for example, longer rotation forest 
plantations may direct to the production areas characterized with developed 
infrastructure and availability of wood processing firms, such as Phu Loc 
district. From a household condition perspective, producers with economic 
advantages can be initially encouraged to maintain their woodlots/or part of 
their woodlots in longer rotation and diversify timber species planted. These 
actions should be incorporated with the provision of support services that 
specifically target the poor forestland owners.  
Incentives could be related to the establishment of a rural specialized micro-
finance system with simplified application procedures. It is also crucial to 
narrow the differences in land holdings among producer households and 
particularly improve land access for the poor (page 148). Given the escalating 
timber market uncertainty, diversification livelihood strategies are needed to 
be advanced (Ellis, 1998). In addition, extension services tailored to timber 
plantation management play vital roles, for example, to enhance the local 
awareness on cultivation techniques which in turn improving the 
productivity of timber production and to widen the scope of households’ 
investment ideas (Darr et al., 2014a).  
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6.1.4. Collaborative management mechanism  
The configuration of institutional framework including, for example, legal 
regulations, informal rules and institutional responsibilities forms 
opportunities for the sustainable development of timber and forest-based VC 
at large (e.g., page 106) (Darr et al., 2014b). While the role of state in tropical 
forestry has been widely acknowledged (e.g., page 74) (Pretzsch, 2014; 
Szulecka and Secco, 2014), a significant part of plantation forests is managed 
by local communities. Timber producing and trading activities shape the 
livelihood strategies of thousands of producer households (e.g., page 70). As 
indicated in the livelihood analysis, timber producers also accumulate their 
traditional knowledge and skills for timber production and forest 
management (page 147). Besides that, economic, social and conservation 
outcomes should not be achieved through top-down interventions (Agrawal 
and Ostrom, 1999; Edmonds, 2002; Mariam, 2001).  
Timber VC management requires long-term collaboration at all levels (e.g., 
page 97). Co-management instruments that narrow the gaps between legal 
regulations and local people as well as integrate non-governmental 
stakeholders into the decision-making process are required (Pretzsch, 2014; 
Purnomo and Guizol, 2006). A possible solution is to foster dialogues 
between governmental and non-governmental timber VC participants 
through activating the new and re-organizing the existing interdisciplinary 
platforms and networks. These discussion platforms should be simple and 
less bureaucratic to facilitate the process of problem interpretation, interest 
exchange and solution findings (Aung, 2019; Domke, 2018). Discussion can 
focus on various topics, such as improving the capacity of processing firms, 
diversifying the livelihoods of timber producers, rehabilitating forests and 
acknowledging traditional and local knowledge. Participatory tools, such as 
Participative Innovation Platform (PIP) can be applied to build trust and 
cooperation among timber VCs’ actors for effective knowledge sharing and 
social learning processes (Auch and Pretzsch, 2020).  
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6.1.5. Integrated planning   
The findings from an Asian timber VC review and a particular case of Acacia 
hybrid timber VCs in central Vietnam demonstrate the development of 
multi-actor and multi-level governance mechanisms (page 53 and 97). This 
fact leads to the interconnections between various objectives of local 
livelihood, business sector, national welfare, and global market (e.g., page 
97). The existing challenges in TTH province, therefore, are not merely at the 
level of local timber production areas or provincial level.  
As previously discussed, the allocation of timber plantation forests by region 
does not correspond with the geographical distribution of non-woodchip 
processing firms (page 16). For example, accounting for more than 20.8% of 
the national plantation area, north central Vietnam is home to 35.7% of the 
total woodchip and only 11.3% of the total non-woodchip processing 
companies. In contrast, occupying only 5.2% of the national plantation forest 
area, up to 42.3% of national processing firms, especially non-woodchip 
processing ones are located in the southeast region (Phuc et al., 2020). One of 
the main reasons for such imbalance is the lack of associated industrial 
sectors for wooden product manufacture in north central Vietnam. 
According to the in-depth interviews in a furniture company, it was reported 
that the glues and paints have been provided by the company’s partners 
located more than 1,000 km far from TTH province (Ho Chi Minh city30). The 
dominance of woodchip VC has additionally related to the under-potential 
development of other wood processing sectors using small industrial logs, 
for example, Medium-density fiberboard (MDF), wood pellet and pulp 
production (Bhattacharyya and Hien, 2005; Phuc et al., 2020). However, the 
establishment of these processing firms requires a multi-sector development 
strategy and substantial investment in, for example, capital, technology and 
human resources. This explicitly can be beyond the management capacity of 
a single province.  
 
30 https://www.hochiminhcity.gov.vn/  
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Timber VC management problems should be addressed at the regional and 
national level rather than the provincial level alone. The interests of different 
stakeholders, such as in rural development, business improvement, and 
national welfare enhancement should be thoroughly taken into account. 
Recently, the Vietnamese government has considered establishing a high-
tech forest processing center in Nghe An province, north central Vietnam31. 
For TTH province, a regional development plan is, thus, necessary to capture 
the emerging opportunities. A multiple-sector development strategy may be 
developed by using Input-Output modeling with the direct and indirect 
linkage estimation (Loizou et al., 2019; Poschen et al., 2014). Moreover, 
developing future pathways for timber plantations and wood-based sector 
is complex and requires the engagement of other government agencies 
related to, for example, agriculture, planning and investment at various 
levels (e.g., page 159). A broader policy frame should be initiated that 
collaborates these organizations to thoroughly deal with timber resource 
uses and poverty alleviation.  
6.2. Analytical Generalization and Theoretical Contributions of the 
Research  
6.2.1. Analytical generalization  
Given that the scope of this study is localized, relevant findings are not 
possible for statistical generalization. Despite that, the author profoundly 
examines a holistic approach of interrelated production, manufacturing and 
trading activities as components of the Acacia hybrid timber 
commercialization system (Velde et al., 2006) as well as an approach of 
livelihood system (Ashley and Carney, 1999). The thesis, therefore, is useful 
in generalizing lessons learned as a base to discuss comparable contextual 
cases and finally contributing to further theoretical propositions. In this 
 
31 QD No. 38, 2016 of Prime Minister. https://baonghean.vn/khan-truong-hoan-thien-de-an-khu-
lam-nghiep-ung-dung-cong-nghe-cao-tai-nghe-an-276913.html. 
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research, generalization can be made in terms of analytical framework, 
particularly the mechanism of integrating VC and livelihood analysis. The 
investigation on financial benefits contrasting to economic achievement 
provides a thorough understanding on timber VC performance. The 
additional livelihood analysis directs how timber production and trade 
serves as a manner to develop the rural economy. This model proves useful 
to generate a broad insight on how current timber VCs operate, including 
their potential impacts on society and environment, and to illustrate 
pathways for future development. This makes the VC analysis conceptual 
framework adapted for this study more vigorous than previous literature in 
the same study area (e.g. Maraseni et al., 2017). The framework can further 
be applied in other cases searching for sustainable utilization of forest-based 
products and livelihood improvement of forest-dependent communities.    
6.2.2. Theoretical contributions of the research  
Regarding theoretical aspects, this study contributes to three theory 
development related to institutional organization and natural resource 
management. Firstly, the research contributes to the theory of New 
Institutional Economics. A comprehensive review of the literature 
investigating timber VCs in Asia highlights the broader context of ‘’the 
market system’’, thereby taking into account the surrounding environment 
impacting on the performance of the chain such as government facilitation 
and rules (Humphrey, 2004; Poschen et al., 2014; The Springfield Centre, 
2015). Among the firm’s external actors, the government has been perceived 
as the most important actor, separating its regulatory functions from 
supporting roles. Laws, regulations and government interventions may 
affect VC performance positively, negatively, or with mixed results. 
Empirical evidence in TTH province also demonstrates Acacia hybrid timber 
production and marketing networks as embodied in a complex social and 
institutional environment. For example, in the FSC-certified furniture VC, 
different institutional actors, such as Provincial People's Committees and 
Forest Protection Department, producer association (FOSDA) and WWF 
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have provided administrative, technical and financial assistance to develop 
qualified timber source and establish the connection between small-scale 
timber growers and companies. The VC analysis, hence, needs to scrutinize 
the relevant market system with a view to understanding the existing social 
and institutional mechanisms and their potentials in functioning timber VCs.  
Secondly, the thesis contributes to the theory of access by illustrating the 
power relation and related benefit distribution between actors of the timber 
VCs and between small-scale timber growers in communities. Even though 
the value creation in the chains across Asia cannot be generalized easily, the 
asymmetrical benefit distribution between chain participants has been noted 
in most cases. Given their lack of market information, marketing networks 
and formal groups/associations, small and medium enterprises (SMEs) and 
small-scale producers normally benefit the least in respective VCs. The 
specific analysis of Acacia timber production and commercialization system 
in central Vietnam also explores the accessibility of benefits derived from 
timber products to the different stakeholder groups. From a VC perspective, 
the large benefit shares, such as commercialization margin or added value 
are realized at the downstream nodes of the investigated chains. The main 
reason is the better connection to capital, technology, and market of 
processing and exporting companies compared to timber traders and 
producers. From a rural livelihood perspective, better-off households 
generate higher incomes from Acacia hybrid timber production and 
commercialization than the poorer ones, which can be attributed to their 
better access to resources and markets. This implies an increasing barrier for 
the poor to participate in the economic benefits from high-commercial value 
forest-based resources (Abtew, 2016; Ribot, 1998). To determine the proper 
future pathways related to natural resource management, understanding 
these benefit access and distribution aspects is necessary for the long-term 
developmental outcome.   
Thirdly, the thesis contributes to the theory of change by outlining causal 
linkages in an initiative on the production and commercialization of timber 
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and wood-based products. For example, the market alteration, such as high 
demand for woodchips from the paper and particleboard industry has 
induced a change in local resource uses. The release of formal regulations 
directed at improving the quality and quantity of domestic timber sources 
and associated with forest certification application in Vietnam has also 
influenced forest management patterns. In addition, the scenario analysis 
highlights the impacts of each management intervention, such as the 
increased enforcement of government policies on respective economic, social 
and environmental aspects. Recognizing these transformation processes is 
crucial in managing the production and marketing networks of timber and 
natural-based product at large. This particularly proves helpful in 
anticipating potential futures and thereby improving competence against 
unexpected changes (Aung, 2019).  
6.3. Critical Reflections on Research Methodology  
Known as a rigorous and transparent form of literature review, the 
systematic literature review method is applied to capture the performance of 
timber VCs in Asia. Compared to other review methods, such as a rapid 
review, realistic review or ‘’state of the art’’ review, a systematic review 
delivers a more comprehensive overview of existing evidence on a particular 
topic to produce strong and empirically-based answers to the given research 
questions (Mallett et al., 2012; Petticrew and Roberts, 2006). In the context of 
rising market uncertainties for timber products, systematic review 
thoroughly synthesized the outcomes related to the strategic decisions of the 
Asian wood-based firms across studies. From which, existing knowledge 
gaps and future research efforts were clearly outlined. Furthermore, the 
review process strictly followed PRISMA guidelines with a broad search 
regime, uniform inclusion and exclusion criteria, and transparent analytical 
categories based on the GVC framework. The additional consideration on 
general characteristics of reviewed studies, such as research strategies and 
VC analytical steps made the systematic review more advantageous over the 
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traditional review method with regard to the robustness and transparency of 
evidence (Mallett et al., 2012). As a result, relevant findings are reliable and 
effectively shape the framework for empirical research (Mulrow, 1994; 
Petticrew and Roberts, 2006).   
Given that the nature and management of forest resources are locally specific 
(Nambiar, 2019), this thesis employs a case study research design to 
investigate the VCs and livelihood development potentials of Acacia hybrid 
timber products. This approach is particularly suitable because it facilitates 
the detailed description of real-life phenomena and comprehensive 
awareness on localized set-ups (Woodside, 2010; Yin, 2003). Even though the 
case study approach is simultaneously criticized for its generalizability 
beyond the single case (Atieno, 2009; Queirós et al., 2017), it does not hinder 
the outcomes of this thesis. This is because the thesis primarily aims to 
explore the phenomenon of forest product production and 
commercialization and to propose future development pathways for 
sustainable resource management.  
The case studies were selected purposively rather than randomly to capture 
the most prevalent situations of Acacia hybrid timber production and 
commercialization system (Neuman, 2014). Furthermore, comparative 
analyses between three timber VCs (Paper Two) and between the low-land 
area with developed timber market and high-land area with undeveloped 
timber market (Paper Three) permitted displaying insights of timber product 
utilization and management. The additional application of a mix-method 
approach provided advantages in discovering complex and interrelated 
social-economic issues in a more thorough manner (Bryman, 2006; Driscoll 
et al., 2007).  
The VC analysis presents the financial and economic performance of typical 
Acacia hybrid timber VCs in central Vietnam. In order to achieve this 
objective, the maps of the analyzed timber VCs were initially generated as 
illustrative representations of the key VCs’ actors and timber product flows 
(Gereffi and Fernandez-Stark, 2011; M4P, 2008). The characteristics and 
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interactions among these actors were also delineated to give insights on 
governance and coordination modes existing in the chains. In addition, 
several financial and economic indicators were computed rigorously based 
on the added value concept to obtain findings related to the VCs’ 
performance and contributions to employment and the government (Faße et 
al., 2009; Vedeld et al., 2004). Even though only a few social and 
environmental variables, such as labor standard or general resource 
management were tackled marginally, the inclusion of these indicators into 
the variable list strengthened the results of VC comparative analysis.  
While timber traders and processing and exporting companies operate 
annually, timber plantations are principally characterized by long forest 
rotation. This potentially hinders the benefit comparison between these three 
chain participants (e.g. Maraseni et al., 2018). In order to overcome this 
difficulty and derive meaningful comparison, this study applied a normal 
forest scheme to convert Acacia hybrid timber plantations into an annual 
basis. The costs and benefits of timber growers consequently were defined 
on a simultaneous harvest-replacement basis. Existing VC literature has 
explored the financial viability of timber plantations in different 
management regimes without considering their opportunity costs (e.g. 
Maraseni et al., 2018; Tan, 2011). In this study, apart from the financial 
operational costs of timber producers, such as fertilizer and seedlings 
investment, the opportunity costs of land and inventory were examined. This 
permitted a thorough capture of the timber production process, and thereby 
being useful for decision-making among different production regimes (Yin 
et al., 1998; Yin and Newman, 1997).   
The livelihood analysis provides an opportunity to outline the contribution 
of timber plantations to the local livelihood system. By classifying producer 
households according to their income status, the study contributes an 
improved understanding on benefit generation from and relative 
dependence of producers on Acacia hybrid timber production. Previous 
literature focusing on forest dependency in north central Vietnam has not 
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differentiated rural households (e.g. Thang et al., 2010) or simply 
differentiated them into the poor and non-poor groups (e.g. Nguyen and 
Tran, 2018). A comprehensive differentiation and investigation on resource 
access and timber benefit distribution across income groups are important to 
identify targeted-oriented interventions.  
Additional concerns on the complex socio-economic and site-specific 
contextual factors determining the timber-based rural growth are also 
fundamental pre-conditions for planning and strategy development. In this 
study, Bayesian Model Average (BMA) analysis was applied to define the 
determinants of household Acacia hybrid timber income. Compared to 
standard approaches relying on P-values, the Bayesian approach for model 
selection using BIC (Bayesian Information Criterion) approximation is a 
coherent mechanism for considering model uncertainties and providing 
reliable results (Raftery, 1995). Although the identification of attributes 
determining household timber income could be done by using ordinary 
regression methods alone, the application of BMA prior to regression made 
the method more robust and thereby producing a more optimal variable 
subset (Mettle et al., 2016).  
The evaluation of poverty and income inequality offers valuable insights for 
further policy interventions targeting sustainable reforestation and 
livelihood development in Vietnam. The comparison of FGT poverty indices 
between with and without Acacia hybrid timber income indicated the 
change not only in terms of poor household proportion, but also of poverty 
intensity and severity (Bellù, 2005; Foster et al., 1984). This simple-structured 
approach facilitates communication with policymakers through its coherent, 
logical, and consistent measures (Foster et al., 2010). Furthermore, the Gini 
decomposition method proposed by Lerman and Yitzhaki (1985) yielded 
more inclusive insights on how various income sources affect household 
income inequality than the standard Gini coefficient (Deaton, 1997). In this 
thesis, the application of this technique illustrated detailed and robust 
information regarding the impact of timber income on income inequality. 
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According to the Gini decomposition findings, for example, Acacia hybrid 
timber income mitigated the income disparity in Nam Dong district. 
However, increasing this income source might increase income inequality 
among producer households. These results are important for policies that 
attempt to enhance the livelihoods of forest-dependent people (Aung, 2019).  
The qualitative scenario approach specifies options for the future 
development of timber VCs with possible economic, social and 
environmental implications. Even though this method does not translate into 
a firm quantified definition of results, it notably contributes to a 
comprehensive examination of complex circumstances (Kosow and Gassner, 
2007). Moreover, the qualitative scenario approach is specifically appropriate 
to document the tradeoff between different development strategies and to 
support the decision-making in particular policies (Biggs et al., 2007), in this 
case concentrating on sustainable development of wood production and 
transformation chains. In this study, the systematic literature review and 
empirical findings served as a concrete basis for the description and 
assessment of future planning and developmental strategies. Backcasting 
techniques were employed to outline the feasibility and implications of each 
possible scenario. This method permitted the development of necessary 
actions to obtain desired changes and to prevent undesired outcomes 
(Herder et al., 2014). On the other hand, the scenario identification process 
may strongly be associated with the preferences of interviewees or 
participants in group discussions and possibly be repelled by the non-
participants (Rowland et al., 2014). To minimize this uncertainty, different 
actor groups including academics, policymakers, village leaders, and 
practitioners were invited for discussions. In addition, the list of assessment 
criteria was deliberately selected according to the sustainable VC 
development viewpoint (Gereffi and Lee, 2016; Golini et al., 2018; 
Schneemann and Vredeveld, 2015). Each of these criteria was also discussed 
with local stakeholders such as experts and government staff before the 
formal analysis. While it is not necessarily mean that this analytical method 
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permits optimal decisions, relevant findings explicitly form a backbone for 
further in-depth discussion before actual scenario implementation.   
6.4. Outlook and Suggestions for Further Research   
Since the late 1980s, small-scale, but market-oriented timber plantations have 
expanded quickly, with a substantial impact on the global timber market 
(page 140). As a result, greater concerns and efforts of various institutions, 
such as government agencies or NGOs have been placed on sustainable 
utilization and management of small-scale planted timber sources (Cossalter 
and Pye-Smith, 2003). The main body of this dissertation concentrates on the 
performance of Acacia timber VCs and the contribution of this natural 
resource to rural development. The findings demonstrate that tree 
cultivation and wood-based product commercialization have been business 
opportunities for different actors along timber VCs. The research also 
highlights the contradiction between financial earnings at the enterprise level 
and economic benefits. Playing a crucial role in the household economy, 
timber plantations mitigate rural poverty but may lead to elite captures.  
In order to sustain and enhance the contribution of plantations and forest-
related resources at large to the local, national and international economy, 
sustainable management is required. This target can be achieved by 
strengthening the coordination between stakeholders involved in timber 
VCs. Further efforts may also facilitate a co-management mechanism that 
permits shared rights and management responsibilities between the 
government and local people. Although these interventions potentially 
improve the performance of timber production and commercialization 
system, challenges remain in how to implement them effectively. 
Collaborative management is a long-run of continuous mutual learning, 
negotiation and adjustment of pluralistic stakeholders (Carlsson and Berkes, 
2005; Plummer and Fitzgibbon, 2004). Further studies should focus on six 
main thematic areas presented below to complement the present study and 
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ensure the effective implementation of adaptive co-management 
mechanisms.  
• Analysis with a more emphasis on the global interrelations and their 
changes.  
• Cluster analysis on linkages within and between the Vietnamese 
wood-based industry groups.  
• Analysis on the impacts of prevalent policy dynamics on the 
arrangement and performance of timber VCs. 
• Analysis on the social networks and governance structure of timber 
VCs and their implications. 
• Analysis on the economic performance of timber VCs with a more 
thorough consideration on ecological aspects. 
• Analysis on the alternative livelihood strategies and/or how to 
improve existing livelihood strategies of small-scale producers. 
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APPENDIX A: KEY POLICIES AND FOREST COVER CHANGE 
 
































World Food Program (1975-2000) – 0.45 Mha of forest plantation (Acacia and Eucalypt) 
Program 327 Greening Barren 
Hills (1993-1998) – 0.40 Mha 
plantation 
Program 661: 5 Mha reforestation program 
(1998-2010) – 2.45 Mha   
Forest protection and development 1 Mha 
plantation (2011-2020) – 0.5 Mha 
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APPENDIX B: VIETNAM’S PLANTATION FOREST STATUS  
 
Table B. 1. Plantation forest area by types, Vietnam, 2013-2017 
Plantation forest types  Plantation forest area (Mha) 
2013 2014 2015 2016 2017 
Special use forests  0.08 0.08 0.08 0.08 0.08 
Protective forests 0.65 0.63 0.62 0.66 0.65 
Production forests  2.27 2.69 2.73 2.76 2.86 
Others  0.56 0.30 0.46 0.63 0.58 
Total  3.56 3.70 3.89 4.14 4.18 
- Of which: forest stands 
reach standards to be 
included in forest cover 
calculation 
1.45 1.56 1.95   
Source: Own synthesis from several reports of MARD. 
Table B. 2. Plantation forest are in regions, Vietnam, 2007-2017 
Ecological forestry 
regions 
Plantation forest area (Mha) 
2007  2010 2017 
Northeast  0.9 1.1 1.5 
North-central coast  0.6 0.7 0.9 
South-central coast  0.3 0.5 0.5 
Central highland  0.2 0.2 0.3 
Southwest  0.2 0.2 0.2 
Northwest 0.1 0.2 0.2 
Southeast  0.1 0.2 0.2 
Red river delta  0.05 0.05 0.04 
Source: Own synthesis based on several reports of MARD. 
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Table B. 3. Plantation forest area by species, Vietnam, 2016 
Planted species  Area (Mha)  Proportion of total 
plantation area 
(%)  
Main utilization  
Acacia spp.  1.70 41.06 Woodchips, pulps, veneer, 
furniture (small wood) 
Rubber (Hevea 
brasiliensis) 
0.98 23.67 Latex, construction, furniture  
Pinus spp. 0.25 6.04 Resin, protection forest  
Eucalyptus 
spp. 
0.21 5.07 Woodchips, pulps, veneer, 
furniture (small wood) 
Bamboo 
(Bambusoideae) 
0.08 1.93 Pulps, handicraft, construction  
Other native 
trees  
0.92 22.22 NTFPs, protection forest, 
furniture (solid wood) 
Total  4.14 100  
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APPENDIX C: SMEs IDENTIFICATION IN VIETNAM 
Table C. 1. Criteria in identifying types of SMEs in Vietnam 
Sectors  Criteria  SME types under Decree  
39, 201832 
SME types under Decree 
56/200933 









≤ 10 ≤ 100 ≤200 ≤ 10 11-200  201-300 
Total capital 
(million USD)  
≤ 0.13 ≤ 0.88 
 
≤ 4.40  ≤ 0.88  0.88-4.40 
Annual 
revenue 
(million USD)  






≤ 10 ≤ 50 ≤ 100 ≤ 10 11-50 51-100 
Total capital 
(million USD)  
≤ 0.13 ≤ 2.2 0 ≤ 0.44   ≤ 0.44 0.44-2.20 
Annual 
revenue 
(million USD)  





mode  =detail&document_id=193166 
33 
http://vanban.chinhphu.vn/portal/page/portal/chinhphu/hethongvanban?class_id=1&_page=1&m
od e =detail&document_id=88612 
 
 
259 | P a g e  
 
 
APPENDIX D: INSTITUTIONAL ACTORS IN TIMBER VCS  
The production and commercialization of Acacia hybrid timber and timber 
products are embedded in an institutional system at the local and national 
levels. These institutions may function as supporters or regulators assisting 
and/or constraining the performance of timber VCs.  
 
 
Figure D. 1. Institutional actors in Acacia hybrid timber VCs, Thua Thien Hue 
province, central Vietnam. Source: Own elaboration.  






Deparment of Custom 
Ministry of Industry and 
Trade 




Forest Protection Branche 
Local Authority 
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APPENDIX E: LIST OF KEY INFORMANTS  
Code  Date  Interviewees  Organizations/Districts 
KI-1* 04/5/2018 Provincial officer Department of Forest Protection 
KI-2 06/5/2018 Project officer WWF 
KI-3* 08/5/2018 Project officer  WWF 
KI-4 10/5/2018 Project manager  WWF 
KI-5* 11/5/2018 Commune leader Nam Dong district 
KI-6* 12/5/2018 District officer  Department of Agricultural and 
Rural Development  
KI-7* 12/5/2018 Village leader Nam Dong district 
KI-8 12/5/2018 Commune leader  Nam Dong district 
KI-9 14/5/2018 Commune leader  Phu Loc district 
KI-10 14/5/2018 Commune leader Phu Loc district 
KI-11 15/5/2018 District officer  Department of Natural Resources 
KI-12* 18/5/2018 Cooperative 
member 
Phu Loc district  
KI-13* 19/5/2018 Village leader  Phu Loc district 
KI-14 19/5/2018 Experienced 
entrepreneur 
Phu Loc district 
KI-15* 20/5/2018 Provincial officer  Department of Forest Protection  
KI-16 22/5/2018 Provincial officer Department of Forest Protection 
KI-17* 23/5/2018 Provincial officer Economic Management Board 
KI-18* 24/5/2018 Researcher  Hue University  
KI-19 24/5/2018 Researcher Hue University 
KI-20* 25/5/2018 Researcher  Australian National University  
KI-21* 30/5/2018 Researcher Academy of Forest Sciences 
KI-22* 02/6/2018 Experienced 
entrepreneur 
Phu Loc district 
KI-23 06/6/2018 Village leader Nam Dong district  
KI-24 14/7/2019 Provincial officer Department of Planning and 
Investment 
KI-25* 17/7/2019 District officer  Department of Forest Protection 
KI-26* 18/7/2019 Experienced 
entrepreneur 
Hue city  
*refers to the key informants who were contacted and participated in the scenario 
conceptualization and evaluation step. 
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APPENDIX F: QUESTIONNAIRE FOR IN-DEPTH 
INTERVIEW OF TIMBER TRADERS AND PROCESSORS  
Date:   
Interviewee/Code:  
Address:  
I. General characteristics of timber traders/processors 
1. Traders/Owners of processing companies  
Age Sex Residence address    Education  
Family size Ethic group Primary occupation Other occupations 
Years in Acacia (hybrid) timber trade/timber product processing  
Main products traded/Main kinds of timber product processed  
2. General features of trading/processing business  
Business license  Years of business  
Ownership Initial investment  
Fields of operation  
Number of employees 
- Of which: permanent employees/temporary employees  
Average salary  
Specify for direct labors  
Working conditions (working hours, insurance, etc.) 
Total capital in the last five years 
- Of which: Equity/Loans (short term, long term)  
Number of customers  
- Of which: domestic customers/international customers 
Market share  
The annual volume of products sold (specify volume of products sold in the last 
five year, if possible/specify volume for different product lines ) 
Main reasons to involve in the Acacia hybrid timber trade/timber product 
processing 
Traded products other than Acacia hybrid timber/timber products  
 II. Acacia hybrid timber/timber products collection, processing, and marketing  
3. Where do you usually buy Acacia hybrid timber? 
(1) Small-scale timber 
producers 
(2) Village traders  (3) Timber wholesalers  
(4) Forestry companies  (5) Others (specify)  
4. How do you often buy Acacia hybrid timber? 
(1) As standing 
trees 
(2) Round wood (3) Sawn wood  (4) Others (specify)  
5. How far is your timber suppliers? 
 




Mean of transport 
Estimated cost  
6. How do you identify the quality of purchased Acacia hybrid timber (diameter, 
branch, forest certification, etc.)? 
7. How much Acacia hybrid timber do you buy in the last five years? 
Products Volume handled  For which purposes  Remarks (if any) 
    
8. Do you get enough quantity of the products? 
(1) Yes  (2) No  
 If no, why? 
9. In which seasons do you often buy Acacia hybrid timber? 
10. How much do you pay for Acacia hybrid timber in the last five years (or at least 
two years)? 
Products  Average price  Max price  Min price  Remarks (if any) 
     
     
11. Does the timber quality affect your purchase price? 
(1) Yes  (2) No 
If yes, how? If no, why? 
12. Do you think that the price you paid to your suppliers is fair? 
(1) Yes (2) No  
Specific the reasons  
13. Do you determine the price you paid to your suppliers? 
(1) Yes (2) No  
If yes, how? If no, who, why? 
14. What processing activities do you perform before selling Acacia hybrid 
timber/timber products? 
(1) Grading  (2) Cleaning  (3) Drying  (4) Shortening  
(5) Chipping  (6) Others (specify)    
15. What types of tools/machines do you use in the harvesting and trading (for 
traders)/wood processing process (for processors)? 
Type of machines Years of use  
Suppliers  Capacity  
For which activities  Initial investment  
Years of depreciation  Ownership  
14. How do you learn about the trading, processing, and marketing activities of 
timber products? 
15. Do you attend any training courses related to Acacia hybrid timber trade/timber 
processing and marketing? 
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Activities  Organizers  Manners  Frequency  Remarks (if 
any)  
     
     
16. How many employees do you need to trade/process and market your products? 
Activities  Number of employees  Average salary  Remarks (if any)  
    
    
17. Do you observe any handling and processing loss? 
(1) Yes  (2) No  
If yes, how much, why?  
18. Do you store your products before selling? 
(1) Yes (2) No  
If yes, why, where, estimated cost, 
impact on the quality of your products? 
If no, why? 
19. How much Acacia hybrid timber/timber products do you sell in the last five 
years (or at least 2 years)? At which markets? 
20. To whom do you usually sell your products? 
(1) Timber wholesalers (2) Exporters  (3) Export agencies  
(4) Retailers  (5) Consumers   (6) Others (specify)  
21. Can you explain your marketing process? 
22. Do you find any difficulties in selling your products? 
(1) Yes  (2) No 
If yes, which, why, impacts to your 
business, what solutions? 
 
23. Can you tell me the average estimated costs of your timber/timber product 
business? 
Cost items  Estimated costs  Remarks (if any)  
1. Business license    
2. Transportation    
3. Material input    
4. Processing   
5. Storage    
6. Packaging    
7. Taxes and fees   
8. Others(specify)    
24. What is the average price of your products in the last five years (or at least two 
years)? 
Products  Average price  Max price  Min price  Remarks (if any)  
     
     
25. Does product quality affect its selling price? 
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(1) Yes  (2) No  
If yes, how? If no, why? 
26. How is the selling price is determined? 
27. What is the quality requirement of your buyers? 
28. Do you satisfy with your received price? 
(1) Yes  (2) No  
 If no, why, how much it should be? 
29. Do you know the price your buyers offer to the next buyers? 
(1) Yes  (2) No  
If yes, how much, how do you know? If no, why? 
30. Do you know the processing activities which your buyers perform before selling 
products to the next buyers? 
(1) Yes  (2) No  
If yes, what activities? If no, why? 
31. Do you know the end-users of your products? 
(1) Yes  (2) No  
If yes, who?  If no, why? 
32. Do you know the market demand for the quantity and quality of Acacia hybrid 
timber and timber products? 
(1) Yes  (2) No  
If yes, what requirement, how do you 
know? 
 
33. What are the main challenges of your timber and timber product business? 
III. Benefits and market trends 
34. How much is your revenue from the timber and timber product business in the 
last five years? 
After deducting all the costs, how much is your net benefit? 
35. What percentage of your total income is from the Acacia hybrid timber and 
timber product business? 
36. Is Acacia timber income seasonal? 
(1) Yes  (2) No 
If yes, which seasons?  
37. Do you receive any benefits other than cash from Acacia hybrid timber and 
timber product business? 
38. Do you think that you are successful in the timber and timber product business? 
39. Do you think the benefit sharing in the Acacia hybrid timber VCs is fair? 
(1) Yes  (2) No 
 If no, why, who benefits most? 
40. Can you tell me about the business trends on Acacia hybrid timber and timber 
products in the last five years (or at least two years)? 
Trends Increase  Stable  Decrease  Reasons  Remarks (if any)  
Number of customers      
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Number of timber 
producers  
     
Timber quality       
Timber volume 
supplied   
     
Number of processors       
Number of traders       
Competition       
Timber demand       
Timber quality required       
Selling price       
Marketing cost       
Production cost       
Taxes and fees       
Associated services       
41. In your opinion, what are the difficulties that restrict other traders/processors 
from involving in the Acacia hybrid timber and timber product business?  
42. What do you think about the market demand for Acacia timber products t in 
the next 5-10 years? 
Products  Increase Stable   Decrease Do not know 
     
     
IV. Cooperation between traders/processors with other actors in the Acacia 
hybrid timber VCs 
43. What relationship do you have with other traders/processors? 
(1) Buy in group  (2) Process in 
group 




(5) Share techniques/technology (6) No relationship  (7) Others (specify)  
44. Are you a member of any groups/associations? 
(1) Yes  (2) No  
If yes, which associations, impacts your 
timber business? 
If no, why? 
45. Do you have any relationships with timber producers? 
(1) Yes  (2) No  
If yes, how established and managed, 
impacts on timber business? 
If no, why? 
46. Do you have business contracts with your buyers? 
(1) Yes  (2) No  
If yes, which agreement? If no, why? 
47. Do you receive any supports for your timber business? 
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Finance (also include 
advance payments)  
    
Techniques/Technology     
Knowledge sharing      
Information sharing      
Legal advisory     
Others (specify)      
48. Do you have any conflicts with other actors in the timber business? 
(1) Yes  (2) No  
If yes, with whom, when, solutions?  
49. Are there powerful traders/processing companies that control and/or threaten 
your timber business? 
(1) Yes  (2) No  
If yes, which one, why control, how control, 
impacts to business? 
 
50. Do policies, regulations, customs, and norms affect your timber business? 
Levels  Policies, regulations, traditional 




timber business  
Remarks 
(if any)  
     
     
51. What suggestions do you have to improve benefits from the Acacia hybrid 
timber and timber product business? 
Thank you very much! 
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APPENDIX G: PHOTO TEMPLATES  
Woodland Resources and Acacia Hybrid Plantations 
  
Photo 1: 6 year-old Acacia plantation, FSC-certified, Phu 
Loc district  
Photo 2: Road in Acacia plantation areas, Phu Loc 
district 
  
Photo 3: Cultivating Cassava in the first year of Acacia 
hybrid plantation, Nam Dong district  
Photo 4: Road to Acacia plantation area in Nam Dong 
district 
  
Photo 5: Acacia plantations in hilly terrain, degraded 
soil, Nam Dong district 
Photo 6: Burning field after timber harvest and new 
planting, Nam Dong district 
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Harvesting Activities and Timber Transportation  
  
Photo 7: Cutting trees  Photo 8: Chainsaw used for harvesting  
  
Photo 9: Peeling the bark Photo 10: Cutting branches   
  
Photo 11: A truck with logs  Photo 12: Destroyed road, even in the dry season   
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Acacia Hybrid Timber Products and Processing Companies  
  
Photo 13: Trucks waiting in the woodchip company  Photo 14: Chipping factory  
  
Photo 15: Furniture factory  Photo 16: FSC-certified log storage area  
  






Note on the commencement of the doctoral procedure 
(1) I hereby assure that I have produced the present work without 
inadmissible help from third parties and without aids other than those 
stated, ideas taken directly from external sources are identified as such. 
(2) When selecting and evaluating the material and also when producing the 
manuscript, I have received support from the following persons: Prof. Dr. 
Jürgen Pretzsch, Prof. Dr. Dietrich Darr, and Prof. Dr. Peter Deegen.  
(3) No further persons were involved in the intellectual production of the 
present work. In particular, I have not received help from a commercial 
doctor adviser. No third parties have received monetary benefits from me, 
either directly or indirectly, for work relating to the content of the presented 
dissertation. 
(4) The work has not previously been presented in the same or a similar 
format to another examination body in Germany or abroad, nor has it – 
unless it is a cumulative dissertation – been published. 
(5) If this concerns a cumulative dissertation in accordance with Section 10 
Para. 2, I assure compliance with the conditions laid down therein. 
(6) I confirm that I acknowledge the doctoral regulations of the Faculty of 
Environmental Sciences of the Technische Universität Dresden. 




La Thi Tham 
 
